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The effect of myofascial release technique combined with core stability exercises
versus core stability exercises among adult males with non-specific chronic low
back pain.
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Supervisor: Dr. Hadeel Halaweh

Abstract

Background: Low back pain (LBP) is a frequent ailment that may interfere with daily activities.
It can manifest as either non-specific or specific reason of condition. Myofascial release (MR) is
a manual therapeutic technique with a stretch for the fascia in particular. Core Stability Exercises
(CSE) is a kind of strengthening exercises for the lower trunk area from the lower rib to the
buttocks area.

Objective: To investigate the effectiveness of MR and CSE in contrast with CSE alone on pain,
back mobility, lumbar Range of Motion (ROM), and the Quality Of Life (QOL) among males
with Non-Specific Chronic Low Back Pain (NSCLBP).

Methods: A single-blinded randomized control trial (RCT) with a SHAM group, with sixty-four
adult male participants, randomly divided into an MR with a CSE Experimental group and a
Control group consisting of SHAM (Superficial Massage (SM)) combined with CSE, by three
sessions per week for eight weeks. The participants of both groups were assessed with Short-
Form McGill Pain Questionnaire (SF-MPQ) to measure pain severity, Oswestry Disability Index
(ODI) for back disability, TiltMeter advance app for flexion and extension ROM, and EQ-5D-5L



for the QOL pre and post-intervention. All participants were blinded and knew nothing about
whether they got into experimental or control groups.

Results: There was a significant improvement among both experimental and control groups at
post-test (p=.00) for all the following measures: - pain intensity, back disability, ROM, and
QOL, moreover, statistical analysis revealed based on the effect size between groups at post-test,
that the experimental group had a larger effect than the control group also at all four measures
(Cohen’s d > .97).

Conclusion: The MR combined with CSE is considered effective with pain intensity, ROM,
back disability, and QOL. Even when the Control group (CSE & SHAM) had also a significant
improvement in the post-test, the experimental group (CSE & MR) had quite better-improved
results with a large effect size for all four outcome measures. Finally, CSE combined with MR
can be considered an effective therapy for CLBP.

Keywords: MyoFascial Release, Core Stability Exercises, Non-Specific Low Back Pain,

Chronic Low Back Pain.
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1. 1 Background

Musculoskeletal disorders are common among adults, back problems might be the most
prominent (Golob & Wipf, 2014). About 80% of any population could experience low back pain
(LBP) once in their lifetime (Balasuburamaniam, 2013). Nowadays, there are several
musculoskeletal back disorders known, but still, there are some more common than others,
especially those caused by overuse, wrong daily positions, and other causes (Overaas et al.,
2017). According to the World Health Organization Global Burden of Disease (WHO-GBD),
“The most common reason of years lived with disability (YLDS) in the world was lower back

pain, followed by neck pain and other musculoskeletal disorders” (Overaas et al., 2017).

Low back pain (LBP) is known as any kind of pain located in the back, between the rib
cage and buttocks, with or without referring to lower limbs. There are two major types of LBP
Specific Low Back Pain (SLBP) with a known reason for condition and Non Specific Low Back
Pain (NSLBP) without recognizing the reason. One of the most common low back pain
conditions is NSLBP (Chen et al., 2021), which was considered LBP pain without identifying the
main cause of pain (Ozsoy et al., 2019). NSLBP indeed can limit the activity of daily living, and
any kind of discomfort will affect the quality of our lives (Hasan et al., 2020). Low Back Pain
could extend from a short acute phase to a long chronic phase (Overaas et al., 2017). A variety of
causes may lead to CLBP, muscle malfunction or malposition in fascia structures could be the

most(Ozsoy et al., 2019).

The layer that connects muscles is known as the fascia, meaning that as muscles expand,
the fascia correspondingly expands. In contrast, the fascia will also get tight when the muscles

get tight (Barnes & Barnes, 1997). Where the fascia covers all muscles and connects them all
2



over the body, there are some of them located posterior-inferiorly of the skull to the posterior
portion of the foot, connecting the entire area in between plantar fascia, sacrolumbar fascia, and
epicranial fascia all are forming the superficial back muscles line. On the other hand, there is also
thoracolumbar fascia located in between the superficial and deep muscles. Deeply, there is a
system formed by the deep muscles and fascia called the continuous musculofascial corset-like
system (Ozsoy et al., 2019). If the fascia gets tight, several therapeutic methods physical
therapists could use to treat the fascial structure such as massage, myofascial release, stretching,

and other techniques.

MyoFascial release (MR) is a technique that gives pressure to tight soft tissue by
manipulation and stretching, which in turn leads to an increase in the extensibility of the tight
fascia and muscular tissue and enhances the first release to be felt, moreover, after several
repetitions in a new tissue barrier, the tissue will become more elastic and pliable. Consequently,
the painful tissues will get released as nerves and vessels, and joints mobility will increase as
well (Barnes & Barnes, 1997). In chronic low back pain, the MR technique has a significant
positive effect on pain and disability (Arguisuelas et al., 2017b). In addition to MR, there are
several other therapeutic techniques used to decrease LBP or improve mobility, such as

exercises, electrotherapy, hydrotherapy, Core Stability Exercises (CSE), and others.

Evidence identified the exercises therapy as an effective treatment for CLBP; the CSE
considered static, dynamic, and functional exercises for specific local trunk area that contributes
to increased muscle strength, endurance, movement ability and capability, and neuromuscular
coordination. Moreover, CSE appears to be more effective in decreasing pain and improving

functional mobility among CLBP patients, compared with general exercises (Wang et al., 2012).
3



Although the effect of each therapeutic method of CSE and MR is known based on
previous studies, few previous studies took both therapeutic methods when applied together or in
comparison. To enrich our information, especially in Palestine where there is no mention of these
therapeutic models, in this Randomize Control Trial study in the area, there will be a comparison
between CSE and MR therapeutic interventions when MR is applied with CSE, and when CSE is
applied with superficial massage to illustrate all possible effects, and that will be the aim of the

current study.

1.2 Problem Statement

There is a notable increase in LBP disorder among adults, which might be related to mal-
positioning, poor postural alignments, careless attitude, or others. LBP whether it’s in the acute
or the chronic stage, if it’s not a reason to stop doing work, it will at least lead to inaction in its
performance, which in turn leads to the weakness of the individual output of the employee, and
the completion of his tasks, as it will cause decline of the general output of the institution as a
whole. Consequently, this problem could be serious, cost much, and affect the adults more,

hardening the activity of daily living and as a result poor Quality Of Life (QOL).

1.3 Study justification

Where there is a huge focus on LBP's widespread condition nearly all over the world,
there is limited literature related to this serious condition in Palestine and Arabic society. This
research will shed light on the problem of LBP that is widespread in Palestine, its causes and

repercussions, and the consequent economic and social effects, then raise awareness of ways to



avoid it and the best methods of treating it. This study may provide a starting point for further

studies on MR and CSE treatment methods in Palestine.

1.4 Research Hypothesis

- A combined treatment of MR and CSE is more effective than CSE alone on 1.Pain
intensity, 2.Back disability, 3.Lumber Range Of Motion, 4.The quality of life among
adult males with NSCLBP

- There is no significant difference between a combined treatment of MR and CSE and
CSE alone on 1.Pain intensity, 2.Back disability, 3.Lumber Range of Motion, 4.the

quality of life among adult males with NSCLBP.

1.5Research Aims

- To investigate the effectiveness of a combined treatment of MR and CSE compared with
CSE alone on 1.Pain intensity, 2.Back disability, 3.Lumber Range of Motion, 4.The

quality of life among adult males with NSCLBP.

1.6 Research Questions

Is a combined treatment of MR and CSE more effective than CSE alone on pain intensity

among adult males with NSLBP?

- Is a combined treatment of MR and CSE more effective than CSE alone on back
disability?

- Is a combined treatment of MR and CSE more effective than CSE alone on lumber

ROM?

- Is a combined treatment of MR and CSE more effective than CSE alone in the QOL?

5



1.7 Terminology

Effleurage is a relaxing massage method that increases blood and lymph flow, and it is
considered a preparing massage technique for other vigorous massage techniques(Cartlidge,

2014).

The MR is applied continually and slowly to the restricted area by direct or indirect techniques,
the direct method works directly on restricted fascia by putting more weight than the indirect
way, which uses less pressure on the restricted fascia. EIbows, hands, or other tools could use to
give the slow pressure on adhesion fascia, the stretch by the therapist directed toward the

restricted area (Ajimsha et al., 2014; Barnes & Barnes, 1997; Chen et al., 2021).

CSE types of strengthening exercises for the lower trunk muscles from both sides, anteriorly

and posteriorly, which contain beginner, intermediate and advanced ones(Ozsoy et al., 2019).

The cross-handed MR method performed by both hands of the therapist gives gentle pressure
on the superior and inferior in the cross direction of the affected area, stretching the tissue, and
holding for up to 90 sec, then moving to the near area and so on (Ajimsha et al., 2014; Barnes &

Barnes, 1997; Chen et al., 2021).



Chapter 2: Literature Review

2.1 Theoretical studies

2.2 Similar studies



2.1 Theoretical studies

2.1.1 Anatomy and physiology

The back vertebrae were divided into four groups: cervical, thoracic, lumber, and sacrum.
The lumbar vertebrae consist of five vertebrae L1-15, with no bony stabilizers like ribs in
thoracic vertebrae, which give it more movement ability in flexion, extension, lateral bending,

and rotation (Sharafudeen, 2018; Vos et al., 2017; Wang et al., 2012; Wood, n.d.).

The core muscles are primarily responsible for lumbar vertebral stability and spinal
stability in general (Aluko et al., 2013). Those muscles are divided into two groups, based on
function and feature: the first group is deep localized primary stabilizing muscles, which includes
the transverse abdominis and internal oblique anteriorly, quadratus lumborum, and lumber
multifidus posteriorly (Chang et al., 2015a; Peng & Lin, 2012). multifidus gives a direct
connection between vertebrae; also it works functionally with transverse abdominis in a
mechanism called co-contraction mechanism, the contraction of those gives vertebral segments
stability to stay in anatomical position (Aluko et al., 2013; Chang et al., 2015a; Wong et al.,

2013).

The other core muscles group called general superficial or shallow stabilizing muscles,
contains internal and external oblique muscles, erector spinae, rectus abdominis, quadratus
lumborum, and hip muscles It is called general or global because it is not attached directly to
vertebrae or spine, but attached from the ribs to the hip (Chang et al., 2015a). The lack of
functioning of these muscles could lead to several issues including lack of vertebral stability,

intervertebral disk, and lumber region stress (Huxel Bliven & Anderson, 2013).
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Figure 2.1 Core muscles deep & superficial (anterior & posterior view)(What Are Core
Muscles and How to Strengthen Them | Fitpage, n.d.).

2.1.2 Incidence and prevalence
LBP is identified as one of the two highest causes of disability worldwide(Vos et al.,
2017; Wang et al., 2012; Wood, n.d.). However, there are no precise reports about chronic lower

back pain prevalence in Palestine.

2.1.3 Types of CLBP

Back disorders are various, for example, muscle spasms, vertebral instability, and back
pain that could progress to chronic conditions such as Chronic Low Back Pain. LBP is divided
into chronic or acute conditions: the acute phase starts from the first day up to three months, and

then the chronic phase begins (Sharafudeen, 2018).



There are several therapeutic approaches as medical, pharmacological, or physical interventions
for releasing the effect of LBP whether it is acute or chronic (Ozsoy et al., 2019). Physical
interventions are diverse, such as manual therapy, physical modalities, exercises, and other
physical therapy techniques (Jorgensen et al., 2018; Maher et al., 2017; O’Connell et al., 2016;

Wood, n.d.).

2.1.4 Physical Therapy role with LBP

The more knowledge gained from the previous studies, data, and evidence-based about
the physiotherapy effect on CLBP was a powerful tool that indeed would affect the therapist’s
interventional results on the patient’s medical condition (Kim et al., 2018; Nascimento et al.,
2019; Ozsoy et al., 2019; Reid et al., 2005). The varieties of physiotherapy methods like manual
therapy or modalities, are giving varied results on different back disorders. The physical therapy
interventions with LBP were confirmed to have positive effects on pain, activity of daily life, and

quality of life (Gardner et al., 2017).

2.1.5 Core Stability Exercises

When the lack of functioning of core muscles leads to a lack of vertebral stability,
intervertebral disk, and lumber region stress, the strengthening of core muscles will affect
exactly the opposite (Huxel Bliven & Anderson, 2013). CSE is differentiated from beginner
exercises to intermediate to advanced ones (Ozsoy et al., 2019). CSE is strengthening exercises
that work on specific muscles (core muscles) by regime fortifying all those muscle fibers (Hasan
et al., 2020). A similar study indicated that precise exercises for core muscles are better with

specific lower back than general exercises (Hasan et al., 2020).
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2.1.6 Myofascial Release

Evidence suggests specific methods that separate the adhesion and fibers to release them
as MR (Barnes & Barnes, 1997), and it demonstrated that MR could be better than any SHAM
treatment or no treatment for low back pain (Sharafudeen, 2018). Other evidence considered the
MR an adjuvant therapy when apply it with conventional therapy, but still, whether it is an
assisted treatment or better than no treatment, it was found to be effective for LBP release. This
technique consists of slow and long-duration holding and stretching of a particular tissue, that

was all it takes to release the adhesion of those fibers and its fascia (Wood, n.d.).

2.2 Similar studies

Evidence that studied the effect of MR has found it effective with adhesive tissue,
whether it was associated with low back pain or other musculoskeletal disorders. Several
interventional and RCT studies discuss the MR technique and the good final result of it,
especially with non-specific chronic low back pain, and it better results when it was related to
CSE or other manual therapy like cupping or roll massage, with pain severity, fear avoidance,
back mobility, disability, and quality of life, even more with other conditions (Ajimsha et al.,
2014; Arguisuelas et al., 2017b; Hasan et al., 2020; Ozsoy et al., 2019; Rodriguez-Fuentes et al.,

2016; Siglan & Colak, 2022; Tamartash et al., 2022).

Several related studies including experimental and RCT, have considered the effects of
CSE compared with general exercises on chronic low back pain, and the results demonstrated

that CSE is more effective than general exercises. On the other hand, the CSE in contrast with
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MR in the treatment of NSCLBP, the CSE is better when used with MR not by itself, but still it’s
used with core muscles more effectively than general exercises (Aluko et al., 2013; Ekstrom et
al., 2007; Hodges, 2003; Huxel Bliven & Anderson, 2013; Jorgensen et al., 2018; Wong et al.,

2013).

A previous study was conducted in Turkey back in 2019, by Ozsoy and his colleagues
investigated the differences between CSE and CSE combined with MR in addition to roller
massager, with a total of 45 participants divided into two interventional groups, with three
sessions of intervention per week up to 6 weeks, several variables such as pain, lower body
flexibility, core stability endurance, kinesiophobia, and others, were checked in pre and post-
testing measures. After all, it was found that just core stability endurance and spinal mobility had
a better improvement in the MR+CSE group (both p<.05. In other words, the researchers of this
study had found MR+CSE combined with Roller Massager a better treatment for NSCLBP

(Ozsoy et al., 2019).

Furthermore, several systematic reviews and meta-analyses studied the MR and CSE in
treating the NSCLBP. It is now well-established from a variety of studies that MR is considered
a successful treatment of CLBP that decreases pain severity and improves the quality of life
(Ajimsha et al., 2015; Jorgensen et al., 2018; Lépez-Torres et al., 2021; Sharafudeen, 2018;
Wong et al., 2013; Wu et al., 2021). For example, a systematic review conducted by Chen and
his partners (2021) investigated the MR differential impact on pain intensity, lumber ROM, back
disability, and QOL among patients with LBP by a meta-analytic review. The articles of this
study were collected from PubMed, Scopus, Web of Science, Wanfang, and China National

Knowledge IMRastructure. The researchers found that the MR intervention comparison with
12



other controlled interventions had a significant improvement effect on back disability (p<.05). In

conclusion, MR can promote the effect of exercises or general physiotherapy (Chen et al., 2021).

Lastly, our study will offer a new evidence for LBP and the interventions of releasing it
by CSE and MR in Palestine, and it follows the similar pattern of interventions as some previous

studies.
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Chapter 3: Methods & Procedures

3.1 Study design

3.2 Study Setting
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3.1 Study design

An experimental randomized single blinded controlled trial (RCT) design was used to
compare the interventions’ results on lumber ROM, back disability, pain intensity, and QOL life

among NSCLBP patients.

3.2 Study Setting
The study was conducted in Moath private physiotherapy center which located in Tulkarm from
March 2023, until August 2023, with participants from different cities in the West-Bank /

Palestine including Tulkarm, Nablus, Jenin, etc..., who agreed to participate in the study.

3.3 Study sample

3.3.1 Sampling methods
At baseline, a convenient sample of 67 NSCLBP male patients age 20-45 years old were
recruited in this study. Then a systematic sample was used for distributing the participants
randomly into the experimental and control groups, participants with odd numbers were assigned
to the control group (n=32), and participants with even numbers allocated to the experiment

group (n=32).

3.3.2 Sample size
A total of 67 NSCLBP male patients, age 20-45 years old were recruited in this study, the

number is expected to be adequate to achieve the study objectives.
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3.3.3 Inclusion criteria
e Males.
e 20-45 years old.
e Participants with Chronic Low Back Pain.
e Non-Specific Low Back Pain.

e Approved informed consent.

3.3.4 Exclusion criteria
e Having severe cardiac or respiratory diseases that could not allow the patient from
continuing the session.
e Acute Low Back Pain.
e Age 19 or below and above age 45.
e Having pain killers during all intervention period.

e If the participant have referral pain to lower limbs.

3.4 Data collection

3.4.1 Tools of data collection

At baseline, the therapist conducted an initial assessment for the participants and
identified if there’s acute or chronic LBP. However, to verify if there were known causes of LBP
or not (Specific\Non-Specific LBP), clinical assessment, specific and relevant physical
examinations all were applied to participants (Bickley & Szilagyi, 2012). And a specified history

also was taken from the participants as revealed on Appendix 1(Participants survey form).
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Pain assessment measures:

For measuring pain intensity, quality, duration---etc. The Arabic Short-Form McGill Pain
Questionnaire (SF-MPQ) outcome measure was used (Appendix 2), which is considered valid
and reliable measure (Terkawi et al., 2017). The SF-MPQ consists of 3 sections the first one is a
checklist containing 15 items with two dimensions describing the pain experience, the sensory
dimension which is from 1-11 items, and the affective dimension which from 12-15 items, the
second section is visual analog scale (VAS) like question, the third section is present pain
intensity index which distributed from 1= no pain up to 6= excruciating pain(Melzack, 1987).
Also, as advocated by Terkawi et al. the participants described “whether their pain was brief,

intermittent, or continuous”, higher score indicates higher severity of pain.

Range of motion (ROM) measure:

For ROM as displayed on (Appendix 3) the lumber ROM was measured by TiltMeter-

advance level and inclinometer app. The participant was asked to relax and in a standing
position, which the IPhone placed at T12-L1, then the participant was asked to perform maximum

flexion and extension bending. The second position of the IPhone was stabilized at S:-S., the
participant was also asked to do the same as before, the value of degrees on S:-S. position was

subtracted from the Ti.-L: value (Pourahmadi et al., 2016).

Back disability measure

Back disability was measured by Arabic Oswestry Disability Index (ODI) (Appendix 4),

which contains 10 sections including:- pain intensity, self-caring, lifting, walking, sitting,
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standing, sleeping, traveling, sexual and social lives, each one contains 5 answers’ options,
except the sexual life section it had 6 options, all demonstrate the effectiveness of pain on these

activities (Algarni et al., 2014).

Quality Of Life measure

The Quality Of Life was measured by the Arabic Euroqol group’s 5-domain 5-level questionnaire (EQ-5D-5L) as
questionnaire (EQ-5D-5L) as demonstrated in (

Appendix 5) which was considered a valid and reliable measure (Aburuz et al.). EQ-5D-
5L contains five dimensions: - mobility, self-care, usual activities, pain or discomfort, and
anxiety or depression, with five items to answer the problem or type of pain being found. Several
prior studies used EQ-5D-5L, as it was considered a convenient scale to measure the QOL
improvement (Chen et al., 2021; Halaweh et al., 2015; Kamstra et al., 2022; Verbunt et al.,

2001).

3.5 Study procedures

We conducted our study in 8 weeks duration with pre and post-test procedures; the first
session of each participant was for familiarization, the researcher clearly explained the methods
of the interventions, pre-testing, physical examination, and history taking. All participants were

blinded and knew nothing about whether they got into experimental or control groups.

For both groups, the researcher applied the intervention in 3 sessions per week, a 30-
minute session, and for 8 weeks of intervention, by the completion of the intervention program

of each participant, the post-test was performed.
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Experimental group (MR+CSE)

v" The intervention program consisted of a cross-handed MR method and CSE, the MR
approach of submission based on previous studies (Barnes & Barnes, 1997). Likewise,
the CSE sequence (beginner, intermediate, advance) was relied on the previously
mentioned arrangement in similar studies (Ozsoy et al., 2019).

v' The MR technique applied within the first 12-18 min of the session, the timing of the
intervention was based on the progression of the interference program phase with the
cross-handed method for the adhesive tissue.

v The next 12-18 min of the session was with CSE, the timing of the exercises’ intervention
was also based on their progression phase (beginner, intermediate, and advance).

v The sequence of phases was divided as follows: - at the first 2 weeks, the sessions were
started with beginner section of exercise program, followed by the intermediate up to the
5" week, at the last 3 weeks, the advance exercises were performed by the participant
until the end of 8" week of intervention, which it also was applied the same to the control

group, all demonstrated in (Table 3.1, Table 3.2, Table 3.3).
Control group (CSE & SHAM (Superficial Massage))

v The control group therapeutic program was began and lasted for around 8 weeks of CSE
exactly the way it was applied to experimental group participants combined with SHAM

(superficial massage(SM)) therapy.
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v The first 12-18 min of the session was consumed with the SHAM intervention (SM) in
this case, with just simple effleurage technique.
v" The next 12-18 min of the session were used the same exercises with the exact same

repetition in the experimental group.

3.6 Suggested program

The Experimental-group intervention program was demonstrated in the tables below

(Table 3.1, Table 3.2, Table 3.3)

The Control-group received the same exercises that were used with the experimental-group
participants, as illustrated in tables below (Table 3.1, Table 3.2, Table 3.3) but without applying

the MR techniques.

Table 3.1 Experimental-group intervention program (week 1&2) (Barnes & Barnes, 1997;
Ozsoy et al., 2019).

Method  Type Name Duration Rest  The Exercise
MR Beginner  Cross-handed 90 sec 30 sec )
3 repetition
2 rounds
CSE Beginner  supine hook 5 sec hold 1 min
12 repetitions
3 rounds
CSE Beginner | Crawling- 5 sec hold 1 min
position 12 repetitions

with upper and 3 rounds

lower extremity
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CSE Beginner | supine bridge 5 sec hold 1 min
12 repetitions

2-3 rounds

Table 3.2 Experimental-group intervention program (week 3, 4 &5) (Barnes & Barnes,
1997; Ozsoy et al., 2019).

Method = Type Name Duration Rest The Exercise
MR Intermediate  Cross- 90 sec 30 sec

Handed 4 repetition

2 rounds
CSE Intermediate  Blank 40 sec hold 30 sec
2 repetitions
2 rounds
CSE Intermediate = Side 40 sec hold 30 sec
blank 2 repetitions
2 rounds
CSE Intermediate  Curl up 5 sec hold 30 sec

12 repetitions

3 rounds
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Table 3.3 Experimental-group intervention program (week 6, 7 &8) (Barnes & Barnes,
1997; Ozsoy et al., 2019).

Method Type Name Duration Rest The Exercise
MR Advance Cross-Handed 90 sec 15 sec )
5 repetition
2 rounds
CSE Advance Standing\ 6 sec hold 15 sec
sitting on Swiss .
ball 12 repetitions
(with\without 3 rounds
upper limbs
elevation)

CSE Advance  supine bridge 6 sec hold 15 sec

(lower limbs 12 repetitions
extended on 3 rounds
Swiss ball)

CSE Advance  sitting on Swiss 6 sec hold 15 sec
ball 12 repetitions

(with one knee 3 rounds

extension)
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3.7 Statistical analysis

Statistical analysis was performed using the Statistical Package for the Social Sciences
(SPSS) package, version 23 (SPSS Inc. «Chicago ¢IL). Data was analyzed using descriptive
statistics and inferential statistics using means and medians. Descriptive statistics were
performed to characterize the sample. Parametric (T-tests) and nonparametric tests (Mann-
Whitney) were used to measure the difference between groups and between pre and post-tests in
inferential statistics. Pearson’s correlation coefficients were used to determine association
between the scales’ study variables. Cohen’s d values were calculated to determine the effect

size. Statistical significance was set at P < 0.05.

3.8 Ethical considerations

Ethical approval was obtained from the Research Ethical Committee at Al-Quds
University (Appendix 6) and from the participating physiotherapy centers in the study. The
participants were informed about the study objectives and procedures, and the data was
processed confidentially, participants had their right to refuse or to withdraw from the study at
any time without any restrictions. A written consent form signed by the participants was

obtained.
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Chapter 4: Result Presentation, Analysis & Discussion.

4.1 Results presentation and analysis
4.2 Results Discussion

4.3 Study Limitations
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4.1 Results presentation and analysis

4.1.1 Recruitment

As shown in (Figure 4.1), out of 108 patients assessed at baseline, 41 patients were
excluded because they were incompatible with the inclusion criteria. Sixty-seven participants
(n=67) were randomized into two groups (the control group, n=34; the experimental group,
n=33). Two participants in the control group and one participant in the experimental group
dropped out. Finally, the study was completed with 32 patients in the control group and 32
patients in the experimental group.

Eligibility
assessment

|

Excluded Randomized
Not compatible with (n=67)
inclusion criteria (n=41) ‘

l |

Experimental (CSE & MR) Control (SHAM &CSE)
(n=33) Allocation (n=34)

Did not complete the Did not complete the
intervention program intervention program
(n=1) Withdrew (n=2)

Analyzed and completed Analyzed and completed
the post-test the post-test

(n=32) Analysis (n=32)
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Figure 4.1 Recruitment of participants’ flow chart

4.1.2 Descriptive statistics of variables

Table 4.1 represents an overview of frequencies and percentages of demographic and
clinical variables such as (profession, address, marital status, chronic diseases, previous surgical
procedures, smoking habits, and others). The majority of participants in both groups were from
the North West Bank with a proportion of 62.5%. Almost half of the participants (51.2%) in both
groups their occupations were manual work and office work respectively. Most of the

participants (96.9 %) were free from chronic diseases.

Table 4.1 Demographic and clinical characteristics of the participants

Experimental group Control group
Rl Categories (CSE & MR) (N=32) (CSE & SHAM) (N=32)
variables
Frequency Percent % Frequency Percent %
North West-Bank 22 68.75 18 56.25
Address South West-Bank 0 0 1 3.1
The Green line 10 31.25 13 40.62
Married 25 78 19 59
Marital status Widow 0 0 1 3
Single 7 22 12 38
Manual work 10 31.3 10 31.3
Driver 3 9.4 4 125
Profession Office work 11 34.4 9 28.1
Medical field 7 21.9 6 18.8
Sport field 1 3.1 3 94
Chronic disease Yes ! 3.1 ! 3.1
No 31 96.9 31 96.9
Preeys Yes 0 0 0 0
surgical
procedures No 32 100 32 100
Smoker 13 40.6 9 28.1
Smoking habits Non-smoker 18 56.3 23 71.9
Former smoker 1 3.1 0 0.0
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Table 4.2 provides a summary statistics for variables related to age, weight, height, BMI, and
waist circumference. The age of the participants ranged between 21-45 years, our results
indicated that there were no significant mean difference between the control and experimental

groups for age and all other variables (p>0.05).

Table 4.2 Anthropometric characteristics of the participants.

Experimental group Control group
Anthropometric variables (CSE & MR) (N=32) (CSE & SHAM) (N=32)
Mean = Std. Deviation Mean + Std. Deviation
Age (No. of years) 30.81 + 7.004 31.25 + 6.623
Weight (kilos) 79.84 + 7.825 78.87 + 8.537
Height (meter) 1.77 £ .0649 1.78 £ .0683
Body Mass Index (BMI) 25.42 + 1.626 24.62 +1.728
Waist circumference (cm) 92.03 + 4.842 89.96 + 5.538

4.1.2.1 BMI of participants.

Figure 4.2 depicts the experimental group reported a slight increase in the mean BMI
values more than the control group, without a significant difference between groups (p>0.05).
Moreover, the BMI values in both groups ranged from 18 to 28, which were considered a normal

to overweight range.

Mean of
participants' BMI
values

Cortrol group Experimental group Total

aroup
Figure 4.2 BMI of the Participants
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4.1.2.2 Profession categories of participants.
In (Figure 4.3) the majority of participants occupations were manual and office work in
the control and experimental groups, respectively (59.4% and 65.3%) (For example: builder,

farmer, accountant, banker...etc.).

group

B cControl group

= [0 Experimental group |

10

Counts & percentages of participans' professions

manual work driver office work  medical field sport

profession

Figure 4.3 Participants profession

4.1.2.3 Smoking Habits
As illustrated in (Figure 4.4), the majority of the participants from both groups were non-

smokers, with about (64%) of all (64) participants.
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Row

M cortrol Group
] Experimental Group

Count & Percentages of participants

smoker non smoker former smoker

Type

Figure 4.4 Smoking habits.

4.1.2.4 Pain assessment measure

Table 4.3 shows that the participants were varied in their sense of pain types. On the
other hand, some participants have different manifestations of pain. The improvements in both
groups, sharp and hot-burning pain feelings from the experimental group have a noticeable
decrease within participants who have severe intensities. Moreover, on hot-burning pain and
other types of pain within the control group, the drop of participants was only within the

moderate pain feeling.

For instance, the stabbing pain in the Control group of fourteen participants was suffering
a moderate level of pain pre-intervention, while post-intervention the number of suffered
participants dropped to one as highlighted in the table below. On the other hand, in the
Experimental group, the effect of the intervention on participants was clear especially on severe
levels of sharp and hot-burning pain types, which dropped from eight and nine, respectively to

zero for both pain types.
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Table 4.3 McGill Pain (types) Questionnaire.

Control group (CSE & SHAM) (N=32) Experimental group (MR&CSE) (N=32)

Type of Pain
None Mild moderate severe None Mild moderate severe
Pre 23 3 0 6 21 6 3 2
Throbbing
Post 27 2 2 1 32 0 0 0
Pre 15 12 4 1 17 11 4 0
Shooting
Post 25 7 0 0 32 0 0 0
. Pre 7 7 14 4 10 6 11 5
Stabbing
Post 22 8 1 1 27 5 0 0
Pre 10 10 7 5 11 8 4 8
Sharp
Post 24 1 0 28 3 1 0
. Pre 22 4 4 2 19 7 4 2
Cramping
Post 26 1 0 32 0 0 0
. Pre 17 12 3 0 15 14 1 2
Gnawing
Post 25 6 1 0 29 3 0 0
. Pre 10 7 12 3 11 3 9 9
Hot burning
Post 17 13 2 0 26 5 1 0
. Pre 14 8 8 2 13 5 8 6
Aching
Post 20 8 4 0 26 5 1 0
Pre 14 9 7 2 14 10 4 4
Heavy
Post 24 7 1 0 24 8 0 0
Pre 23 5 3 1 21 7 2 1
Tender
Post 27 5 0 0 31 1 0 0
- Pre 23 7 1 1 24 4 3 1
Splitting
Post 29 3 0 0 32 0 0 0
. Pre 20 5 6 1 24 2 3 3
Exhausting
Post 25 5 2 0 31 1 0 0
) . Pre 20 10 2 0 21 4 7 0
Sickening
Post 25 7 0 0 29 3 0 0
Pre 18 4 8 2 12 12 6 2
Fearful
Post 24 8 0 0 28 3 1 0
L Pre 23 7 2 0 20 9 3 0
Punishing cruel
Post 30 1 1 0 30 2 0 0
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4.1.2.5 Range of motion (ROM) measure

Figure 4.5 shows the baseline and outcome of intervention on the range of motion (ROM)
in both groups. It is worth noting that there were much higher ROM scores in flexion and
extension within the Experimental group participants at post-test separately (difference 29.75 and
14.12), in contrast with Control group post-test measurements. However, the Control group
showed a mild improvement in the mean by about 20.03 score at flection movement, while in

extension, approximately seven score difference was in the same group.

Row

100 M Control group
O Experimental group 1

Mean of Degrees

maxflex pre-test max-exte pre-test
maxflex post-test max-exte post-test

Inclinometer Flexion & Extension
Figure 4.5 Max Flex and Ext mean values for both groups (pre & post)

4.1.2.6 Back disability measure:

The figures in Table 4.4 demonstrate the remarkable increase in the participant's number
who became within the normal state at the post-test values, especially for the Experimental group
and nearly for all sections in the Oswestry Disability Index ODI (Table 4.4). According to
homemaking section the results showed that the number of participants with nearly normal
ability increases from 9 participants to 31. Nevertheless, for the Control group in the same
section, the number of participants differed only by three participants pre and post-test

measurement.
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Table 4.4 A. Frequency distribution of ODI categories for both groups.

Section

PAIN-
INTENSITY

PERSONAL-
CARE

LIFTING

WALKING

SITTING

Categories

I can tolerate the pain | have without having to use pain killers
The pain is bad but | manage without taking pain killers

Pain killers give complete relief from pain

Pain killers give moderate relief from pain

Pain killers give very little relief from pain

Pain killers have no effect on the pain and | do not use them

I can look after myself normally without causing extra pain

I can look after myself normally but it causes extra pain

It is painful to look after myself and I am slow and careful

| need some help but manage most of my personal care

I need help every day in most aspects of self-care

I don’t get dressed, I was with difficulty and stay in bed

I can lift heavy weights without extra pain

I can lift heavy weights but it gives extra pain

Pain prevents me from lifting heavy weights off the floor, but | can
manage if they are conveniently positioned.

Pain prevents me from lifting heavy weights, but I can manage light to
medium weights if they are positioned

| can lift very light weights

I cannot lift or carry anything at all

Pain does not prevent me walking any distance

Pain prevents me walking more than one mile

Pain prevents me walking more than % mile

Pain prevents me walking more than ¥ mile

I can only walk using a stick or crutches

I am in bed most of the time and have to crawl to the toilet

| can sit in any chair as long as | like

I can only sit in my favorite chair as long as I like

Pain prevents me from sitting more than one hour

Pain prevents me from sitting more than %2 hour

Pain prevents me from sitting more than 10 minutes
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Control
group (CSE
& SHAM)
(N=32)
Pre
0 7
4 15
10 6
10 3
2 0
11
8 4
10 9
5 5
3 3
0 0
1 8
7 22
11 1
5 0
7 1
1 0
3 8
10 7
11 9
7
1
0 0
10 12
8 7
8 8
5 4
1 1

Post

Experimental
group (CSE &

MR) (N=32)
Pre Post
0 21
11
6
14
4 0
7 22
10 9
5 1
5 0
3 0
2 0
2 25
3 7
6 0
11 0
0
26
11 6
8 0
0
4 0
0
11 27
10 4
4 1
0
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Table 4.4 B. Frequency distribution of ODI categories for both groups.

Section

SITTING

STANDING

SLEEPING

SOCIAL-
LIFE

TRAVELLING

HOMEMAKING

Categories

Pain prevents me from sitting at all

I can stand as long as | want without extra pain

I can stand as long as | want but it gives me extra pain

Pain prevents me from standing for more than one hour

Pain prevents me from standing for more than 30 minutes

Pain prevents me from standing for more than 10 minutes

Pain prevents me from standing at all

Pain does not prevent me from sleeping well

I can sleep well only by using medication

Even when | take medication, | have less than 6 hrs. sleep

Even when | take medication, | have less than 4 hrs. sleep

Even when | take medication, | have less than 2 hrs. sleep

Pain prevents me from sleeping at all

My social life is normal and gives me no extra pain

My social life is normal but increases the degree of pain

Pain has no significant effect on my social life apart from limiting my
more energetic interests, i.e. dancing, etc

Pain has restricted my social life and | do not go out as often
Pain has restricted my social life to my home

I have no social life because of pain

I can travel anywhere without extra pain

I can travel anywhere but it gives me extra pain

Pain is bad, but I manage journeys over 2 hours

Pain restricts me to journeys of less than 1 hour

Pain restricts me to short necessary journeys under 30 minutes
Pain prevents me from traveling except to the doctor or hospital
My normal homemaking/ job activities do not cause pain.

My normal homemaking/ job activities increase my pain, but I can still
perform all that is required of me.

I can perform most of my homemaking, but pain prevents me from
performing more physically stressful activities

Pain prevents me from doing anything but light duties

Pain prevents me from doing even light duties.

Pain prevents me from performing any job or homemaking chores.
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4.1.2.7 Quality of Life measure:

Table 4.5 illustrates the participants’ scores of Euroqol group’s 5-domain 5-level
questionnaire (EQ-5D-5L). The majority of participants in both groups improved in the skill in
each section as depicted in Table 4.5, basically for experimental group participants, self-care and

mobility sections have achieved a clear improvement as highlighted in the table below.

Table 4.5 A. The EQ-5D-5L categories’ frequency distribution for each participant's QOL
in both groups.

Section Categories Control group Experimental
(CSE & SHAM) group (MR &
(N=32) CSE) (N=32)
Pre Post Pre Post
MOBILITY I have no problems in walking about 0 0 1 30
I have slight problems in walking about 1 3 3 2
I have moderate problems in walking about 17 24 12 0
I have severe problems in walking about 12 5 14 0
I am unable to walk about 2 0
SELF CARE I have no problems washing or dressing myself 1 2 6 32
I have slight problems washing or dressing myself 15 17 13 0
I have moderate problems washing or dressing myself 13 10 11
I have severe problems washing or dressing myself 2
I am unable to wash or dress myself 1 0 0 0
USUAL- I have no problems doing my usual activities 1 5 1 29
ACTIVITIES I have slight problems doing my usual activities 15 11 7 3
I have moderate problems doing my usual activities 7 9 17 0
I have severe problems doing my usual activities 7 6 6 0
I am unable to do my usual activities 2 1 1 0
PAIN\ I have no pain or discomfort 0 8 23
DISCOMFOT I have slight pain or discomfort 5 9 3 8
I have moderate pain or discomfort 15 15 10 1
I have severe pain or discomfort 6 0 11 0
I have extreme pain or discomfort 6 0 7 0
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Table 4.5 B. The EQ-5D-5L categories' frequency distribution for each participant’'s QOL
in both groups.

Section Categories Control Experimental
Pre Post Pre Post
ANXIETY I am not anxious or depressed 3 13 0 28
I am slightly anxious or depressed 10 8 6 4
I am moderately anxious or depressed 14 10 6 0
I am severely anxious or depressed 4 1 10 0
I am extremely anxious or depressed 1 0 10 0

4.1.3 Normality test for data

According to (Shapiro-Wilk\ Kolmogorov-Smirnov) testing data showed that it was not
normally distributed for all variables (P-value<0.05) except Inclinometer max-flex pre and
Inclinometer max-Ext post (P-value=0.200, .074 respectively) as demonstrates the following
(Table 4.6) as a result a non-parametric test used for statistical analysis. Since the N=64 and
based on the theory of central limit the parametric and nonparametric test have been used to

discover if to accept or reject the alternative hypothesis.

Table 4.6 The Results of Kolmogorov-Smirnov Normality Test for outcome measures.

Variables

Kolmogorov-Smirnov Shapiro-Wilk
Statistic Df Sig. Statistic Df Sig.
ODI TOTAL SCORE pre 197 64 .000 .844 64 .000
ODI TOTAL SCORE post .219 64 .000 .805 64 .000
VAS pre 153 64 .001 .946 64 .008
VAS post .202 64 .000 910 64 .000
Inclinometer max-flex pre 071 64 .200 974 64 194
Inclinometer max-flex post 144 64 .002 .900 64 .000
Inclinometer max-Ext pre 115 64 .035 .937 64 .003
Inclinometer max-Ext post .105 64 .074 .965 64 .066
EQ5D5L.Scale of Health 126 64 .013 .960 64 .037
EQ5D5L.Scale of Health .155 64 .001 .926 64 .001
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4.1.4 Inferential statistical analysis of the tested variables.

Pain assessment (Visual Analogue Scale (VAS)

As shown in, Figure 4.6 and Table 4.7, our results indicated that there was no significant
difference between the two groups on the VAS medians’ pre-tests (p=0.515). However, a
significant difference was recorded on the post-tests (p=0.000), where the Experimental (CSE

&MR) group showed a significant improvement with large effect size (Cohen's d = 0.977731).

Row
B Control Group{ CSESSHAM)
ElExperimental Group{ CSEEMR)

Values of median

WAS pre-test WAS post-test
VAS scale

Figure 4.6 VAS medians’ values of McGill questionnaire (pre & post) for both groups.

Table 4.7 VAS values of mean, SD, median and P-value for both groups (pre & post)

Categories Groups (N=32) Mean + SD Median P-value 95% Confidence Interval
of the Difference
Lower Upper
VAS Control (CSE&SM) 578 £ 1.211 6 515 -.9464 .5089
Pre Experimental (CSE &MR) 6.00 + 1.665
VAS Control (CSE&SM) 2.40 £+ 1.456 25 .000 5949 1.842
post Experimental (CSE &MR) 1.18 +.997 1
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Table 4.8 and Table 4.9 demonstrate the comparison between occupation types and their
effect on pain intensity which was measured by VAS at baseline and at post-test. Statistical
analysis showed that office work seems to have the least mean improvement of pain sense at
post-test among the other professions however, there was no significant difference on pain

intensity according to occupation (P>0.05).

Table 4.8 Profession type & pain means and SD at pre and post-tests

N Meanzx
Std. Deviation

VAS pre manual work 20 6.1000£1.33377
Driver 7 6.1429+1.21499

office work 20 5.6000+1.63514

medical field 13 6.0769+1.55250

Sport 4 5.2500+1.25831

Total 64 5.8906+1.44878

VAS post manual work 20 1.7500+1.20852
Driver 7 1.8571+1.21499

office work 20 2.1500+1.75544

medical field 13 1.3846+1.12090

Sport 4 1.5000+1.29099

Total 64 1.7969+1.38220

Table 4.9 Profession type & pain correlation

Sum of Squares df P-Value
VAS pre Between Groups 5.104 4 .670
Within Groups 127.130 59
Total 132.234 63
VAS Between Groups 5.125 4 .625
post Within Groups 115.234 59
Total 120.359 63
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Range of Motion:

Our results showed that there was no significant difference between the two groups on

the ROM, particularly regarding the maximum flexion and maximum extension means in

pretests, respectively (p=0.586 and p=0.874), as shown in (Table 4.10). On the contrary, the

Experimental (CSE &MR) group had a significant improvement with large effect size on both

flexion and extension (Cohen's d = 1.083719 and 1.865104), and a significant difference was

seen on the post-tests for both flexion and extension measurements (p=0.000).

Table 4.10 Max flexion and extension values of mean, SD, and P-value for both groups (pre

& post)

Inclinometer
categories

max-flex pre
max-flex post
max-Ext pre

max-Ext post

Group(N=32)

Control (CSE & SM)
Experimental (CSE & MR)
Control (CSE & SM
Experimental (CSE & MR)
Control (CSE & SM)
Experimental (CSE & MR)
Control (CSE & SM)
Experimental (CSE & MR)

ODI results (Back Disability):

Mean = SD

54.53 +19.60
57.15+18.74
74.56 + 13.83
86.75 + 7.86
19.40 £ 6.94
19.15 +5.48
26.43 +4.16
33.28 £3.11

P-
value

.586

.000

874

.000

Mean
difference

-2.625

-12.187

.250

-6.843

95% Confidence Interval

of the Difference

Lower
-12.210

-17.810

-2.876

-8.681

Upper
6.960

-6.565

3.376

-5.006

Table 4.11 and Figure 4.7 were illustrated that ODI pre-tests medians among both groups

have no significant difference (P-value=.418). In contrast, there was a significant difference

between the medians in post-test (P-value=.000), moreover the Experimental (CSE &MR) group

presented a significant improvement with large effect size on post-test (Cohen's d =1.725198).
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Table 4.11 ODI values mean, SD, median and P-value for both groups (pre & post).

Group ODI TOTAL SCORE Mean £ SD Median P- Mean 95% Confidence Interval
value difference of the Difference

Lower upper

Pre Control (CSE & SM) 16.81 + 8.938 14 488 -2.093 -7.22 3.041
Experimental (CSE &MR) 19.50 £ 11.73 15

Post Control (CSE & SM) 12.75 + 8.587 10 .000 10.718 7.648 13.789
Experimental (CSE &MR) 1.937 £ 2.198 1

Row

M Control Group{CSESSHAM)
[ Experimertal Group{CSE&MR)

Values of median

0D Total Score pre-test
ODI TOTAL SCORE

Figure 4.7 ODI total score median differences

Quality of Life:

DI Total Score post-test

According to EQ-5D-5L outcome measure in the pre-test, by compare the medians

between groups in Figure 4.8 and Table 4.12, there was no significant difference between groups
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(P-value=.984). In comparison with the pre-test measurement, the post-test medians verified a
significant difference (P-value=.000). Furthermore, the Experimental (CSE &MR) group

presented a significant improvement with an effect size in the post-test (Cohen's d =1.515696).

Table 4.12 EQ.5D.5L scale of health for the day mean, SD, m difference, median and P-
value for both groups (pre & post)

Median Mean P— 95% Confidence
+
Group Mean + SD Difference value Interval of the
Difference
Lower Upper
Pre Control (CSE & SM) 62.91 + 16.23 60 2187 984 -8.312 8.75
Experimental (CSE & MR) 62.69 + 17.87 65
Post Control (CSE & SM) 77.72 +11.15 79.5 -13.500 000 -17.95 -9.05
Experimental (CSE & MR) 91.22 + 5.868 90.5
Row

M contral Group({CSE&SHANM)
[CJExperimental Group(CSE&MR)

Values of median

[u]
Scale of Health for the Day pre-test Scale of Health for the Day post-
test

EQ-5D-5L scale of health
Figure 4.8 EQ5D5L median values for health of the day
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4.2 Discussion

The initial objective of this study was to identify the effectiveness of MR and CSE on
Pain intensity, Back disability, Lumber Range of Motion, and the quality of life among adult
males with NSCLBP. We hypothesized that CSE combined with MR has more effect on pain

intensity, back disability, lumber ROM, and QOL than CSE alone.

Back to the results of the pain section, several previous studies found the CSE
intervention much effective on decreasing pain intensity with LBP participants after six weeks of
the intervention program (Akhtar et al., 2017; Ozsoy et al., 2019). The investigation of our study
found that there was a significant improvement of both the Control and Experimental groups’
participants after the post-test, but still, the Experimental group (CSE+MR) recorded a
significant improvement compared with the Control group based on the large effect size
(Cohen’s d=.97). In pain post-test analyses results, which also confirmed by several previous
studies similar to ours that also confirmed this effectiveness, after all, we can consider that the
MR interference is a better intervention for pain(Arguisuelas et al., 2017c; Hasan et al., 2020;
Ozsoy et al., 2019). Efficient strengthening of core muscles like multifidus and decreasing pain
intensity for CLBP participants was closely related to the CSE program, as confirmed by our

data.

Also, our findings indicate that there was no effect among profession (occupation) types
comparison on the level of pain intensity that was measured by VAS (P-value=.67 for the
ANOVA test), and that was not similar to some previous studies' findings (Chowdhury et al.,

2023; Inoue et al., 2020; Lis et al., 2007). This might be due to lack of the participants' numbers
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as the compared to cross-sectional studies which is usually larger, and also could be attributed to

the lack of occupation types in our study.

According to ROM findings, the post-test results of participants lumber flexion and
extension improved, nevertheless the Experimental group (MR+CSE) had a significant
improvement, according to the effect size was large on both flexion and extension (Cohen’s d=
1.08, 1.86 respectively). These findings align with previous studies that found MR specifically

effective with ROM (Arguisuelas et al., 2019; Ozsoy et al., 2019).

Likewise, the findings of the back mobility section taken by ODI results were considered
to be greater in post-interventions for all participants, whereas the Experimental group results
were also superior to the Control group; some previous studies also established this improvement
(Hasan et al., 2020; Stuber et al., 2014). Similar to our results, prior Systematic reviews and
RCTs found that the CSE program was effective on ODI among LBP participants (Chang et al.,
2015b; Ozsoy et al., 2019). In other words, the better effect was in favor of CSE which has better
effect on disability, and that was confirmed in previous studies. Unlike other findings in previous
studies, there were significant improvements among the Experimental group(Arguisuelas et al.,

2019; Ozsoy et al., 2019).

Regarding the QOL results also reaped satisfactory results for participants from both
groups in post-measurements of the questionnaire comparable to the previous study (Ozsoy et
al., 2019); nevertheless, the Experimental group participants recorded higher results than other

group participants, unlike the earlier studies, which indicates that there was no significant
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difference between Control and Experimental group regard QOL(Noor mohammad pour et al.,

2018).

An earlier systematic review article that discussed the MFR effect on CLBP was
collected from several RCT studies (Chen et al., 2021), and found that MFR has significant
improvement in back disability, as well as our research, but there were no significant
improvements in pain intensity, ROM, and QOL, which is contrary to what our study found,
could be due to short period of intervention, some RCTs on this systematic review found that
MFR has significant improvement on pain intensity, but it was excluded due to over
heterogeneity. On the other hand, CSE was found to be an effective method of intervention by
improving function and decreasing pain and disability among participants with NSLBP, some
studies (RCT and systematic review) have similar results to ours (Akhtar et al., 2017; Cairns et

al., 2006; Ozsoy et al., 2019).

In prior studies that have noted the importance of MR, some results found it effective on
pain and disability (Hasan et al., 2020; Ozsoy et al., 2019). Additionally, several studies
demonstrated the efficacy of MR in alleviating ROM(Arguisuelas et al., 2017a; Ozsoy et al.,
2019). In terms of ODI, positive improvements were observed among the Control group, but
still, many previous studies have investigated the effect of CSE on NSCLBP, quite a few reports
have exposed that these types of exercises have a unique improvement on back disability and
NSLBP (Hasan et al., 2020; Huxel Bliven & Anderson, 2013). Parallel to these findings,
increasing lumbar flexion and extension, decreasing back disability, decreasing pain intensity,

and affecting the quality of life, the existing results also confirmed that CSE is effective(Ajimsha
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et al., 2014; Arguisuelas et al., 2017; Rodriguez-Fuentes et al., 2016; Siglan & Colak, 2022;

Tamartash et al., 2022).

4.3 Study Limitations
> 1t will be even better for results and measures for the pre and post-tests to be by another
therapist, and the therapist that leads the interventions also a different one, as in a double-
blinded randomized control trial, but all of this needs teamwork from a group of

physiotherapists and institution supervisors.

> It had been hard for some participants to continue coming to our clinic as they were far
from another city.

» Also, it had been a difficult time for our country because of the occupation that affected
the session date.

> As it was not a group of physiotherapists, there was no ability to take large samples and

different age categories.
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Chapter 5: Conclusion and recommendation

5.1 Conclusion

5.2 Recommendations
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5.1 Conclusion

» There is a statistically significant difference between groups at post-tests
according to pain (p=.00) that measured by the McGill pain questionnaire and
VAS, where the Experimental (CSE &MR) group showed a better improvement
with an effect size (Cohen's d = 0.97).

» The Experimental (CSE &MR) group demonstrated a superior improvement with
an effect size (Cohen's d = 1.08 for flexion and 1.86 for extension), indicating a
statistically significant difference between groups at post-tests based on flexion
and extension range of motion (p=.00), as measured by inclinometer and
TiltMeter advance app.

» Back disability, as determined by the ODI, varies statistically significantly across
groups at post-tests (p=.00). The Experimental (CSE &MR) group had a greater
improvement with an effect size (Cohen's d = 1.72).

» The EQ-5D-5L post-tests revealed a statistically significant difference between
the groups in terms of QOL (p=.00), with the Experimental (CSE &MR) group

revealing a greater improvement with an effect size (Cohen's d = 1.51).
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5.2 Recommendations

>

To consider the team work of physiotherapists in Palestine, to have larger sample and
different age categories.
To have both male and female physiotherapists so it would be able to investigate the

intervention on female participants.

Having more clinics, private hospitals, and governmental hospitals from different sites in
the West Bank and Gaza to be part of these kinds of studies would make it easier for
participants from different cities, villages, and camps to contribute to the intervention
programs without having to travel long distances to have their sessions.

To have long-term intervention, to compare the long interventional period effect on
recurrent low back pain.

To apply cross-sectional studies on the same LBP condition by researchers with
considering as many different occupations as can be, to measure the effect of occupation
types on pain intensity.

For the therapists, to consider using this intervention (CSE & MR) with LBP patients and

conducting more research for a prolonged period on this condition.
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Data collection Tools and Questionnaire (Appendixes)
Appendix 1. Participants survey form

Participants Survey Form ¢S béall gluiu g3 gai

Name (First letters only)\ (2 I s¥) <o al1) aul Date of Birth\a3ull & s
Click here to enter text. Click here to enter a date.
Phone number\d el a3 Email\ s Sy oyl
Click here to enter text. Click here to enter text.
Occupation\ sk Shaied!  Choose an item. Click here to enter text.
Address \

O sl Click here to enter text.

City\ 4ua Click here to enter text.

Town\

iy Click here to enter text.

Floor\ &= Click here to enter text.

General information 4sls cia gira

Height \ J skl Click here to enter text.

Weight\ ¢! Click here to enter text.

Body Mass Index (BMI) \ Jshll (s

ool Click here to enter text.

Waist circumference \ s=all s Click here to enter text.
Marital status\ielaay! ) OMarried\ z 53 [ISingle\ w3l CWidowed\ J«,i [JEngaged\ < shas
E&%’OU have children <l da CIYes\axi  [INo\Y No. of them\ as22c Click here to enter text.
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Pain History (sl gl

Does your Low Back Pain last more than 3 months? [JYes\ ~xi [INo\ Y
$ s 3 e S elall ala Ja

If yes, please mention period. Click here to enter
o) S ellia (e amy i) S 13) text.
Are you presently under medical care of any type? LIYes\ e [LINO Y

86 5 sl e Ay sal o e o ke zle Y aadi a
Click here to enter
Name of medical care or drug.\ €s) sl sf ahall Jaxi a text.

Have you ever had any surgical procedure? LIYes\ = [INoO\ Y
fan) ya Aleal Chrnd g Gaw o

OYes\ s [ONo\¥ [OFormer smoker\ (i

Are you a smoker? Gl
fode il Ja
Do you have any type of chronic diseases? [JYes\ = [INo\Y

i ja (al el & e (e Ja

All information mentioned above will only be used of scientific researches purposes, and it
will be used confidentially and carefully. Please sign )
Lia a8y clliad (e a5 By o Lgre Jaladll s s aladl sl (a2 Y daih Jasiiion Wil 3 ) 5S3l) Cila slaall aen

Click here
to enter
text.
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Appendix 2. Arabic Short-Form McGill Pain Questionnaire (ASF-MPQ)
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Appendix 3. TiltMeter-advance level and inclinometer app
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Appendix 4. Arabic Oswestry Disability Index (AODI)
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Appendix 5. Arabic Euroqol group’s 5-domain 5-level questionnaire (EQ-5D-5L)
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Appendix 6. Ethical Approval from Research Ethical Committee

Al-Quds University Vi dala
Jerusalem o ) .
. I pErec i
Deanship of Scientific Research Tl iadl 5

Research Ethics Committee
Committee®s Decision Letter

Date: March 11, 2023
Ref Mao: 278/REC/2023

Dears Dr. Hadeel Halaweh, Mr. Altayeb Shehada,

Thank you for submitting your application for research ethics approval. After reviewing your
application entitled "The effect of the myofascial release combined with core stability exercises
versus core stability exercise among adult males — with non-specific chronic low back pain.”, the
Research Ethics Committee confirms that your application is in accordance with the research
ethics guidelines at Al-Quds University.

‘We would appreciate receiving a copy of your final research report/ publication.

Thank you again and wish you a productive research that serves the best interests of your
subjects.

P5: This letter will be valid for two years.

Sincerely,

Suheir Eregat, PhD
Aszsociate Professor of Maolecular Biology

Research Ethics Cur;1m ittee Chair

Cc. Prof. iImad Abu Kishek - President
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