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Abstract

Purpose: The purpose of this study was, to assess the therapeutic effectiveness of Tilt
Manipulation in Sacro-lliac Joint with conventional physiotherapy treatments among
patients with low back pain. Objectives: To assess the effect on pain after introducing
Tilt Manipulation Sacro iliac Joint Dysfunction, to measure the severity of pain by
using Numeric Pain Rating Scale, to find out the effect of pain at rest after introducing
tilt manipulation, to identify the severity of pain during standing after introducing tilt
manipulation, to identify the severity of pain during long time standing (more than 10
minute) after introducing tilt manipulation, to find out the effect of pain at 6 minute
walking test after introducing tilt manipulation. Methodology: The study was an
experimental design. Total 10 samples were selected conveniently then randomly
assigned to two different groups for this study from outpatient of Musculoskeletal
Unit, Physiotherapy Department, and Centre for the Rehabilitation of the Paralysed
(CRP), Savar, Dhaka. Numeric pain rating scale was used to assess pain intensity of
the patients. Experimental Group received combination therapy of Tilt Manipulation
with conventional physiotherapy while control group received conventional
physiotherapy only. Result: The finding of the study was carried out by using non-
parametric Mann-Whitney U test to compare the experimental and control group and
analysed by interpreting the probability level of significance of U value. The results
were found to be significant for U value at probability level 0.05. There were four
variables in this study. Pain at resting position have beneficial effect where U=2.5,
and observed pvalue (p<.05); pain at standing position U=1.5, and observed p
value(p<.05); pain at long time standing position U=7, and observed p value (p<.05);
pain at six minute walking test U=3, and observed p value (p<.05). Conclusion: The
study concluded as the Tilt Manipulation is significantly capable of producing
beneficial effects on pain reduction, pain related symptoms minimization in patients

with Sacro-iliac Joint Dysfunction.

Keywords: Low Back Pain, Sacro-iliac Joint Dysfunction, Tilt Manipulation,

Conventional Physiotherapy.



CHAPTER-I: INTRODUCTION

1.1 Background Information

Low back pain (LBP) is the common problem in both developed and developing
countries. LBP is more common in all of population. Severity is gradually increased
with the work in a long time or inappropriate way or poor posture. LBP is common
health problem throughout the world and major cause of disability (Choobineh et al.,
2007). Low back pain is defined as pain of more than three months duration. It occurs
in 2-8% of those who experience low back pain. Pain in the lowerback sometimes
refers into the hip, buttock or one leg. The cause may be muscle strains or trigger
points, instability due to weak postural muscles, hypomobile spinal facet joints, or
degeneration or herniation of spinal disks. LBP is common throughout the adults
years in men and women, first episodes most frequently occur among people in their
20s and 30s (Kelsey, 2010). Pain in the lower back area that can relate to problems
with the lumbar spine, the discs between the vertebrae, the ligaments around the spine
and discs, the spinal cord and nerves, muscles of the low back, internal organs of the
pelvis and abdomen, or the skin covering the lumbar area (Ostgaard et al., 2008). The
typical postures and activities make one of the most vulnerable groups of being LBP.
Most of the cases of LBP the posture is too poor, Growing evidence showed that low
back pain starts early in life between 8-10 years (Croft et al, 2014). Low back pain
affects men and women in their best productive years, with the peak frequency of
symptoms occurring in the age range of 35-55 (Wai et al., 2010). LBP prevalence is
significant as early as age 12- 14 in both sexes (Ghaffari et al., 2006). Low back pain
will affect 75-85% of all people at some point during their lifetime. Approximately
50% of them will have a recurrence within a year. Approximately 90% improve
without surgery. Approximately 7.4% of patients with low back pain account for 75%
of the money spent on low back pain. The vast majority of acute low back pain is the
result of injury such as sprain or strain, while the cause of low back pain is multi-
factorial (Marius, 2013). In general people LBP is a very common problem that
experience at some point in their life (Hoy et al., 2010). Approximately 70-85%
population suffers LBP at some point of their lives in USA (Buselli et al., 2011).
Tomita et al. (2010) mentioned that in European country the lifetime prevalence of

LBP is more than 70%. Lifetime prevalence of LBP was between 51% and 84%



where point prevalence ranged between 14% and 42% according to a European
review article (Horvath et al., 2010). LBP is become the thorn in the side of modern
medicine. The lifetime prevalence of LBP is 58% in UK and 70% in USA (Peterson et
al., 2005). In Canadian study it was reported that 84% adults experienced LBP during
their lifetime. Average prevalence of LBP in UK is 59%, in Denmark 70%, in Finland
75% and in Iran 29.3% respondents reported LBP (Biglarian et al., 2012). However
the prevalence rate was greatly higher in developing countries especially in South
West Nigeria that is 72% and 64% in China (Fabunmi et al., 2005). Sacroiliac joint
dysfunction is a known cause of low back pain. We think that a diagnostic score scale
may be performed to assess diagnostic utility of clinical signs of sacroiliac joint
dysfunction. The primary aim of the present study was to conduct the pilot study of
our new diagnostic score scale, for sacroiliac joint syndrome (Gonzalez & Oliveros,
2015). Sacroiliac joint dysfunction (SIJD) is a condition affecting 15-30% of patients
with low back pain seen in outpatient clinics. Currently there is no well-defined
standard of care. The purpose of this case report is to discuss the multidisciplinary
management between an athletic trainer and an optometrist for an athlete with
bilateral S1J dysfunction and a visual midline shift syndrome (Robey & Boyle, 2013).
Pain from the sacroiliac joint (SIJ) is an under-recognized cause of low back pain.
The degree to which S1J pain decreases quality of life has not been directly compared
to other more familiar conditions of the lumbar spine (Cher & Recking, 2015). Low
back pain is an exceedingly common and important worldwide health problem. Back
pain rates are higher than cancer and chronic obstructive pulmonary disease as a cause
of poor health, and lower back pain is the sixth most common cause of loss of global
disability-adjusted life years (Salomon et al., 2012).



1.2 Justification of the study

Low back pain is a very common health problem worldwide and a major cause of
disability - affecting performance at work and general well-being. Low back pain can
be acute, sub-acute, or chronic. Low back pain affects people of all ages, from
children to the elderly, and is a very frequent reason for medical consultations. Global
Burden of Disease Study (2010) estimated that low back pain is among the top 10
diseases and injuries that account for the highest number of DAILY's worldwide. It is
difficult to estimate the incidence of low back pain as the incidence of first-ever
episodes of low back pain is already high by early adulthood and symptoms tend to
recur over time. The sacroiliac joints are often considered a source of low back pain.
Debate has continued over the existence of sacroiliac joint dysfunction. Some view
the sacroiliac joint as an insignificant contribution to low back pain, and whereas
others believe the sacroiliac joint plays a major role in low back pain. So, it is
believed that the sacroiliac joint contributes to low back pain. The sacroiliac joint
accounts for approximately 16% to 30% of cases of chronic mechanical low back
pain. Pain originating in the sacroiliac joint is predominantly perceived in the gluteal
region, although pain is often referred into the lower and upper lumbar region, groin,
abdomen or lower limb. Low back pain is a costly illness for which tilt manipulative
therapy is commonly recommended. Previous systematic reviews and practice
guidelines have reached discordant results on the effectiveness of this therapy for low

back pain.



1.3 Operational Definition

Sacro-lliac joint Dysfunction
Dysfunction in the sacroiliac joint, or Sl joint, is thought to causelow back and/or leg

pain.

Low Back pain

Low Back pain is also known as lower back pain or lumbago, is a common disorder
involving the muscle and bones of the back. Low back pain may be classified by
duration as acute (pain lasting less than 6 weeks), sub-chornic (6 to 12 weeks), or
chronic (more than 12 weeks). The condition may be further classified by the

underlying cause as mechanical, non-mechanical, or referred pain.

Conventional Physiotherapy
The group of treatments set by the physiotherapist to treat a patient for a certain
condition which has been widely used in a certain clinical setting may be denoted as

conventional physiotherapy.

Manipulation
A passive, high-velocity, low amplitude thrust towards joint complex within its
anatomical limit with the intent to restore optimal motion, function, and/or to reduce

pain.



1.4 List of variable

Independent variable

Conventional physiotherapy, Tilt manipulation.
Dependent variable

Pain.

1.5 Aim
The aim of the study was to assess the efficacy of Tilt Manipulation in Sacro-lliac

Joint with conventional physiotherapy treatments among patients with low back pain.

1.6 Objectives
General objective
To identify the efficacy of tilt manipulation in the sacroiliac joint among low back
pain patient.
Specific objective
1. To find out the effect of pain after introducing tilt manipulation at rest (lying
position).
2. To identify the severity of pain during standing after introducing tilt
manipulation.
3. To identify the severity of pain during long time standing (more than 10
minute) after introducing tilt manipulation.
4. To find out the effect of pain at 6 minute walking test after introducing tilt

manipulation.

1.7 Hypothesis
Tilt manipulation along with conventional physiotherapy is more effective than only

conventional physiotherapy for the treatment of patient with low back pain.

1.8 Null hypothesis
Tilt manipulation along with conventional physiotherapy is no more effective than

only conventional physiotherapy for the treatment of patient with low back pain.



CHAPTER-II : LITERATURE REVIEW

Low back pain is the most prevalent musculoskeletal condition and the most common
cause of disability in developed nations (Woolf & Pfleger, 2008). According to the
anatomical view, the term LBP refers to pain in the lumbosacral area of the spine
encompassing the distance from the 1% lumbar vertebrae to the 1st sacral vertebra.
This is the area of the spine where the lordotic curve forms (Kravitz & Andrews,
2014). Among adult population LBP is the most common everyday complaint. In
Australia about 20% of the adult population experiences LBP at any gave time
(Alsaadi et al., 2011). Louw et al. (2007) stated that in Africa the prevalence of LBP
is 33% among adolescents and 50% among adults in one year. LBP is as common
complaint as in childhood and adolescence that are seen in adults. A cross-sectional
study among 18-year-old females and 20-year-old males showed that the lifetime
incidence surpassed 50% in Denmark (Sato et al., 2011). Conditions involving one or
both sacroiliac joints are often referred to as sacroiliac joint pain. Sacroiliac joint pain
is defined as pain arising from intra-articular structures such as the anterior sacroiliac
ligament, posterior sacroiliac ligament, interosseous ligaments, and articular cartilage
in the Sacroiliac joint. Sacroiliac joint dysfunction is a state of altered mechanics,
either an increase or decrease from the expected normal or the presence of an aberrant
motion (Paris, 2010). Low back pain is pain and stiffness in the lower back. It is one
of the most common reason people miss work (Shiel, 2007). It includes pain arising
from extra-articular structures that surround the Sacroiliac joints. Such as the
sacrotuberous, sacrospinous, and/or iliolumbar ligaments (Vleeming et al., 2008).
Pain in the lower back is called low back pain. It also affects muscles, tendons,
ligaments and nerves. This can develop when the same muscles are used over and
over again or for a long time without taking time to rest. The chance of getting this
type of injury increases if the force exerted is high and or the job requires an awkward
posture. Low back pain may be postural dysfunctional or derangement syndrome
(Mckenzie, 1995). Low back pain (LBP) is an important occupational health problem
in Canada and in most industrialized countries. In 2002, estimates of the cost of back
pain in Quebec ranged from $1.9 to $3.9 billion (Tissot et al, 2009). Systematic
reviews ofepidemiologic studies have not been able to support a relationship of LBP

withprolonged standing or walking or with prolonged sitting (Chen et al, 2009). LBP



is a multi-factorial disorder which involves most active individuals of the society and
leads to many social and economic problems. Many risk factors effect incidence and
durability of LBP, some of which can be changeable and reversible (Sadigi et al,
2008). Low back pain can occur if any job involves lifting and carrying heavy objects,
or if anyone spends a lot of time sitting or standing in one position or bending over. It
canbe caused by a fall or unusually strenuous exercise (Paris, 2010). Back pain can
bebrought on by the tension and stress in some people. It can even be brought on
byviolent sneezing or coughing (Sadigi et al., 2008). Sl joint dysfunction may cause
low back pain, the prevalence of this condition has not been well studied. Prevalence
studies are further compromised by the fact that most have used either physical
examination findings and/or radiological imaging techniques to make the diagnosis of
Sl joint pain (Amit et al., 2006). Worldwide Low back pain is a very common health
problem and a major cause of disability that affecting performance at work and
general well-being. Low back pain can be acute, sub-acute, or chronic. Though
several risk factors have been identified, the causes of the onset of low back pain
remain obscure and diagnosis is difficult to make. Low back pain is not a disease but
a constellation of symptoms. In most cases, the origins remain unknown (Rubin,
2007). Low back pain is the leading cause of activity limitation and work absence
throughout much of the world and it causes an enormous economic burden on
individuals, families, communities, industry and governments (Steenstra et al., 2005).
Another study has attempted to identify and evaluate the contribution of different
demographic, physical, socioeconomic, psychological, and occupational factors to the
development of spinal pain. It is interesting that 37% of LBP worldwide are
attributable to occupational risk factors, which represent many potentially preventable
sources of pain (Asdrubal et al, 2011). The lifetime prevalence of LBP (at least one
episode of LBP in a lifetime) in developed countries is reported to be up to 85%
(Walker, 2005). LBP results in significant levels of disability, producing significant
restrictions on usual activity and participation, such as an inability to work.
Furthermore, the economic, social and public health effects of LBP appear to be
increasing (Katz, 2006). LBP affects 80% of adults during their lifetime and is a
major-medical condition that causes disability and expenditure of healthcare dollars
(Amit et al, 2006). LBP is also the major cause of suffering and the second most
common reason for patients to visit primary health care providers. It is estimated that

5.4 million Americans are disabled by LBP each year and that it is the second most
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common cause of sick leave (Angela et al., 2007). Low back pain (LBP) continues to
be a significant healthcare problem in developed societies (Bishop & Foster, 2005).
Sacroiliac joint pain is a challenging condition affecting 15% to 25% of patients with
axial low back pain, for which there is no standard long-term treatment. Recent
studies have demonstrated that historical and physical examination findings and
radiological imaging are insufficient to diagnose Sl joint pain. The most commonly
used method to diagnose the Sl joint as a pain generator is with small-volume local
anesthetic blocks, although the validity of this practice remains unproven. In the
present review provide a comprehensive review of the anatomy, function, and
mechanisms of injury of the Sl joint, along with a systematic assessment of its

diagnosis and treatment (Laslett et al., 2008).

Anatomy of sacroiliac joint

The sacroiliac (SI) joint is the largest axial joint in the body, with an average surface
area of 17.5 cm? (Bernard & Cassidy, 2005). There is wide variability in the adult SI
joint, encompassing size, shape, and surface contour. Large disparities may even exist
within the same individual (Ruch, 2007). The Sl joint is most often characterized as a
large, auricular-shaped, diarthrodial synovial joint. In reality, only the anterior third of
the interface between the sacrum and ilium is a true synovial joint; the rest of the
junction is comprised of an intricate set of ligamentous connections. Because of an
absent or rudimentary posterior capsule, the SI ligamentous structure is more
extensive dorsally, functioning as a connecting band between the sacrum and iliac
(Bowen & Cassidy, 2007). The main function of this ligamentous system is to limit
motion in all planes of movement. In women the ligaments are weaker, allowing the
mobility necessary for parturition. The Sl joint is also supported by a network of
muscles that help to deliver regional muscular forces to the pelvic bones. Some of
these muscles, such as the gluteus maximus, piriformis and biceps femoris, are
functionally connected to Sl joint ligaments, so their actions can affect joint mobility.
The potential for vertical shearing is present in approximately 30% of Sl joints, owing
to the more acute angulation of the short, horizontal articular component (Mitchell,
2008).



Sacroiliac (S1) Joint Dysfunction

SI joint dysfunction or incompetence generally refers to pain in the sacroiliac joint
region that is caused by abnormal motion in the sacroiliac joint, either too much
motion or too little motion. It typically results inflammation of the SI joint, and can be
debilitating (Lee, 2011). Bergmann & Peterson, (2011) defines sacroiliac joint
dysfunction as a state of relative hypomobility associated with possible altered

positional relationships between the sacrum and the ilium.

Causes of sacroiliac joint pain

The causes of LBP are multifactorial, including physical, environmental, pathological
factors. Back injuries in the work place are rarely caused by direct trauma; typically
they are the result of overexertion of individual factors. Age is the most important
whereas sex, height (greater than 72 inch tall), weight and smoking >20 cigarettes per
day probable risk factors (Hestbaek, 2008). Occupational factors associated with an
increased risk of LBP are : heavy physical work, static work posture, frequent
bending & twisting & lifting, pushing & pulling, repetitive work, psychological &
psychosocial (Cox, 2011). Over two third of back strains are caused by lifting & other
exertions likepushing & pulling. The common causes of LBP are muscle strain,
vertebral compression fractures, spinal stenosis, intervertebral disc lesion,

spondylolysis or spondylolisthesis, & exercise programme (Painting et al, 2005).

Common symptoms of sacroiliac joint dysfunction

Pain that may be sharp, stabbing or dull, localized to one side of the pelvis/low back,
groin, or tail bone, Pain that may radiate down to the knee, Pain with movements,
such as standing up from a sitting position, turning in bed, or bending/twisting,
Muscle tightness and tenderness in the hip/buttock region, Pain with walking,
standing, and prolonged sitting, Pain that is worse when standing and walking, and
eases when sitting or lying down (Eck et al., 2015).



Diagnosis of SI Joint Dysfunction

Results of studies examining radiologic findings in patients with Sl joint pain have
been similarly disappointing (Slipman et al., 2006). The investigators found
sensitivities of 46% and 13%, respectively, for the use of radionuclide bone scanning
in the identification of Sl joint pain (Maigne et al., 2011). Non-invasive clinical
testing for SIJ pain rests on pain provocation tests that stress the SIJ structures and
provoke the usual or familiar pain of which the patient complains. The key tests are
distraction, compression, FABER test, thigh thrust, Gaenslen's, and sacral thrust
(Robinson et al., 2007; Laslett, 2008).

Conservative Management

The non-interventional management of Sl joint pain should ideally address the
underlining pathology. In patients with true or apparent leg length discrepancy, this
might include the use of shoe inserts to more equitably distribute the load borne by
the SI joints. Because leg length discrepancies are frequently found in asymptomatic
individuals (Schuit et al., 2006), and many patients already compensate for their lower
extremity length difference by altering their gait or posture, most experts recommend
starting out cautiously with inserts that correct only half the incongruity. For Sl joint
pain resulting from altered gait mechanics and spine malalignment, physical therapy
and osteopathic or manipulation have been reported to reduce pain and improve
mobility (Cibulka & Delitto, 2007). Nonsurgical stabilization programs have been
advocated for Sl joint pain. These range from the application of pelvic belts that
reduce the sagittal rotation of incompetent SI joints (Cohen & Abdi, 2008).
Controlled, gradual physical therapy may be helpful to strengthen the muscles around
the sacroiliac joint and appropriately increase range of motion. In addition, any type
of gentle, low impact aerobic exercise will help increase the flow of blood to the area,
which in turn stimulates a healing response. For severe pain, hydro therapy may be a
reasonable option, as the water provides buoyancy for the body and reduces stress on
the painful joint (Cleland, 2007).
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Spinal Manipulative Therapy

Spinal manipulative therapy (SMT) of the sacroiliac joint was shown by (Fyfer, 2005
and Fox, 2006) to have beneficial effects on pain reduction. However it is
predominantly prescribed for the treatment of sacroiliac joint dysfunction and low
back pain (Magee, 2007; Bergmann & Peterson, 2011). Manipulation has been found
to be effective in the treatment of sacroiliac joint dysfunction (Haldeman, 2005), and
the primary goal of treatment for sacroiliac joint dysfunction is the restoration of
normal lumbopelvic mechanics (Paris & Viti, 2007).

11



CHAPTER-I1II METHODOLOGY

This research was an experimental design to evaluate the efficacy of tilt manipulation
in sacro-iliac joint among low back pain patient. To identify the effectiveness of this
treatment regime, Numeric pain rating Scale and low back pain Questionnaire were

used as measurement tools for measuring the pain intensity.

3.1 Study Design

The study was an experimental design, and quantitative research. According to Depoy
& Gitlin (2015) the design could be shown by:

Experimental Group : r 01 X1 0,

Control Group : r 03 X5 O3
The study is an experimental between two subject designs. Tilt Manipulation and
conventional physiotherapy techniques applied to the experimental group and only
conventional physiotherapy techniques applied to the control group.
A pre-test (before intervention) and post-test (after intervention) will be administered
with each subject of both groups to compare the pain effects before and after the

treatment.
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Flow-chart of the phases of Randomized Controlled Trial

Outdoor patients with Low Back Pain

¢

Conveniently selected 10 patients with Low Back Pain

¢

Randomly selected to Experimental or Control Group (n = 10)

Experimental Group (n; = 5) Control Group (n, =5)
Tilt Manipulation with Conventional physiotherapy

Conventional physiotherapy techniques techniques only

| '

Follow up (after 6 sessions) Follow up (after 6 sessions)
Outcome analyzed Outcome analyzed
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3.2 Treatment Regime

By two physiotherapists who are expertise in Tilt Manipulation in Sacro-lliac Joint.

Experimental Group
a. Conventional Physiotherapy Techniques
- Compression
— Isometric contraction
— Muscle energy technique
— Infra-red radiation
— Support or brace

b. Tilt manipulation in Sacro-lliac Joint.

Control Group
Conventional Physiotherapy Techniques
— Compression
— Isometric contraction
— Muscle energy technique
— Infra-red radiation

— Support or brace

Procedureof Tilt manipulation in Sacro-lliac Joint

Subjects were randomly assigned to either of the treatment groups by the flip of a
coin. The manipulation procedure is purported to affect the sacroiliac joint. Facing the
supine subject with the spine laterally flexed away from the therapist, the subject was
instructed to clasp his or her hands behind the neck. One of the therapist's arms was
threaded through the subject's far elbow from lateral to medial and, using the subject's
arms for leverage, the subject's upper trunk was rotated toward the therapist. The
therapist's other hand was placed on the subject's anterior superior iliac spine on the
side farthest away, and a postero-lateral-inferior thrust was administered. Immediately
following the manipulation, the subject was instructed in hand-heel rocking. On
follow-up visits, the manipulationhand-heel rock group was reassessed, and if three or
more of the signs were present, a second manipulation was administered. No postural

instruction was afforded.
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Figure — 1 Procedure of Tilt manipulation in Sacro-Iliac Joint

3.3 Study Area
Musculoskeletal Outpatient Unit of Physiotherapy Department at CRP, Savar, Dhaka.

3.4 Study Population

The study population was the patients diagnosed as Sacrro-lliac joint dysfunction that
cause low back pain attended in the Musculoskeletal Outpatient Unit of Physiotherapy
Department at CRP, Savar, Dhaka.

3.5 Sample Size
Sample size for this study was 10. Among them 5 participants were in experimental

group and 5 participants in control group.

3.6 Sampling Technique

Simple Random sampling technique was used of this study. 10 patients with Low
Back Pain who met the inclusion criteria selected conveniently from outpatient
musculoskeletal unit of physiotherapy department of CRP, Savar, Dhaka and then 5
patients were randomly assigned to Experimental group comprising of treatment
approaches of Tilt Manipulation along with conventional physiotherapy techniques
and 5 patients to the Control group treated with only the conventional physiotherapy
techniques for this study. The study was a single blinded technique. After the
completion of sample collection, the researcher had randomly assigned the
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participants into experimental and control group, because it improves internal validity
of experimental research. The samples was given numerical number C,, C,, C3 etc. for
the control group and E;, E, E3 etc. for experimental group. Total 10 samples were
included in this study, among them 5 patients were selected for the experimental
group (received Tilt Manipulation along with conventional physiotherapy techniques)
and rest 5 patients were selected for control group (received only the conventional

physiotherapy techniques).

3.7 Inclusion criteria

e Participants were accepted once they had given their informed consent in
writing.

e Participants had to have a sacroiliac joint dysfunction, diagnosed through
special tests. Gaenslen’s test, Patrick’s test, Gillet’s test, compression tests,
static palpation, joint play tests, and motion palpation were all used to gain a
clinical picture of sacroiliac dysfunction (Laslett, 2008; Rupert et al., 2009;
Bergmann & Peterson, 2011).

e Participants had to be aged from 18 to 50 years of age to be accepted into this
study, as patients younger than this are considered minors and prevalence of
this injury increases with age (Verral et al., 2011), and patients older than 50
are more likely to have degenerative changes and fibrous ankylosis of the
sacroiliac joints (Kirkaldy-Willis et al., 2012).

e Both male and female patient were included.
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3.8 Exclusion Criteria

e Acute injuries of the Sacro-iliac Joint of less than 21 days history (Orchard &
Best, 2012).

e Contraindications to spinal manipulative therapy including: atherosclerosis of
major blood vessels, abdominal aortic aneurysm, tumors, bone infections,
traumatic injuries such as fractures, arthritis, metabolic disorders, neurologic
disorders, osteoporosis with patients being excluded.

o If the participant received any other treatment for their hamstring or sacroiliac
joint dysfunction during the duration of the study.

e History of taking physiotherapy intervention or Corticosteroid injection.

e Deformity of the spine. Such as lordosis, kyphosis, sclerosis.

e Patient below 18 years and above 50 years (Verral et al., 2011).

3.9 Data Processing

3.9.1 Data Collection Tools
e Record or Data collection form
e Informed Consent
e Structured questionnaire
e Numeric Pain Rating Scale — for measuring pain

e Papers, pen, and pencil

3.9.2 Measurement Tools

Numeric Pain Rating Scale— for measuring pain intensity in several function
positions. Visual analogue scale is one of the most frequently used measurement
scales in health care research. The Numeric pain rating scale is most commonly
known and used for measurement of pain. Numeric Pain Rating Scale is a line of a
defined length (10 cm), usually horizontal, anchored at each end by a descriptive
word or phrase representing the extremes (e.g. worse, best). Numeric Pain Rating
Scale to rate the pain status experienced by patients. It is known as Pain Rating Scale.
The scale is a 10cm long scale ranging from 0-10. Here a zero (0) means no pain, ten
(10) is severe pain feeling experienced by patients (Bowling, 2007).
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3.9.3 Data Collection Procedure

The study procedure was conducted through assessing the patient, initial recording,
treatment and final recording. After screening the patient at the department, the
patients were assessed by a graduate physiotherapist. 6 sessions of treatment was
provided for every subject. 10 subjects were chosen for data collection according to
the inclusion criteria. The researcher divided all participants into two groups and was
coded Cy, C,, Cs, C4, Cs for control group and Ei, E,, Es, Es, Es for experimental
group. Data was gathered through a pre-test, intervention and post-test and the data
was collected by using a written questionnaire form which has been formatted by the
researcher. Pre-test was performed before beginning the treatment and the intensity of
pain was noted with Numeric Pain Rating Scale’s score and back pain questionnaire
form. The same procedure was performed to take post-test at the end of 6 sessions of
treatment. Researcher provided the assessment form to each subject before starting
treatment and after 6 sessions of treatment patient was instructed to put mark on the
line of Numeric Pain Rating Scale according to their intensity of pain. The researcher
has collected the data of both experimental and control group in front of the qualified
physiotherapist in order to reduce the biasness. At the end of the study, specific test

that was “Mann-Whitney U test” has been done for statistical analysis.

3.10 Data Analysis
Statistical analysis has performed by using Microsoft Excel 2013 and scientific

calculator.

3.10.1 Statistical Test

For the significance of the study, a statistical test was carried out. Statistical analysis
refers to the well-defined organization and interpretations of the data by systemic and
mathematical procure and rules (DePoy & Gitlin, 2015). The Mann-Whitney U-test
was done for the analysis of the reduction of pain after six session treatment of both
control and experimental groups. According to Hicks (2000), experimental studies
with the different subject design where two groups are used and each tested in two
different conditions and the data are either ordinal and interval/ratio should be
analyzed with Mann-Whitney U test. This test is used when the experimental design

compares two separate or different unmatched groups of subjects participating in
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different conditions. When calculating the Mann-Whitney U-test, the value called U
which thenlook up in the probability tables associated with the Mann-Whitney U-test
to find out whether the U value represents a significant difference between the results

from two groups.

The formula of Mann-Whitney U-test:

n,(n, + 1)
-
n, = the number of the subjects in trail group
n,= the number of the subject in control group
n,= the number of the subjects of the group with larger rank total
Tyx= the larger rank total

U = n1 nz Tx

3.10.2 Level of Significance

In order to find out the significance of the study, the “p” value was calculated. The p
values refer to the probability of the results for experimental study. The word
probability refers to the accuracy of the findings. A p value is called level of
significance for an experiment and a p value of <0.05 was accepted as significant
result for health service research. If the p value is equal or smaller than the significant

level, the results are said to be significant.

3.11 Ethical Issues

The whole process of this research project was done by following the Bangladesh
Medical Research Council (BMRC) guidelines and World Health Organization
(WHO) Research guidelines. The proposal of the dissertation including methodology
was presented to the Institutional Review Board (IRB). Then the proposal of the
dissertation including methodology was approved and obtained permission from the
concerned authority of ethical committee of Bangladesh Health Professions Institute
(BHPI). Again before the beginning of the data collection, researcher obtained the
permission from the concerned authorities ensuring the safety of the participants. The
researcher strictly maintained the confidentiality regarding participant’s condition and
treatments. The researcher has obtained consent to participate from every subject. A
signed informed consent form was received from each participant. The participants

were informed that they have the right to meet with outdoor physiotherapist if they
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think that the treatment is not enough to control the condition or if the condition
become worsen. The participants were also informed that they are completely free to
decline answering any question during the study and are free to withdraw their
consent and terminate participation at any time. Withdrawal of participation from the
study did not affect their treatment in the physiotherapy department and they still had
got the same facilities. Every subject had the opportunity to discuss their problem
with the senior authority or administration of CRP and have any questioned answer to
their satisfaction.
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CHAPTER-IV

RESULTS

Initially in the research, 10 patients were enrolled in the study. Among them, 5 in the

Tilt Manipulation with conventional treatment group (experimental group) and 5 in

the only conventional treatment group (control group). The whole subject of both

experimental and control group scored their pain on Numeric Pain Rating Scale

before and after completing treatment.

Socio-Demographic Information

Age of the participants

Experimental Group Control Group

Subjects Age (Years) Subjects Age (Years)

El 42 C1l 44

E2 40 C2 27

E3 21 C3 30

E4 48 C4 42

E5 35 C5 38
Mean Age 37 years Mean Age 36.5 years

Table— 1 Mean age of the participants of experimental and control group

From the above mentioned table, it is obvious that mean age of participant in control
group was 37 years and experimental group was 36.5 years age on average (Figure-2).

pA

21-30 years 31-40 years

41-50 years

Figure — 2 Age Range of the Participants
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Sex of the participants

Experimental Group Control Group
Subjects Sex Subjects Sex
El Male C1 Male
E2 Male Cc2 Male
E3 Male C3 Female
E4 Male C4 Male
E5 Male C5 Male

Table — 2 Sex of the participants

From the above mentioned table, it is obvious that sex of participant in experimental
and control group was male 10% and female 90% (Figure-3).

B male

m female

Figure — 3 Sex of total participants
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Referred Pain

Experimental Group Control Group
Subjects Yes/No Subjects Yes/No
El Yes C1 Yes
E2 Yes C2 Yes
E3 Yes C3 Yes
E4 Yes C4 Yes
E5 Yes C5 No

Table — 3 Referred Pain of total participants

From the above mentioned table, it is obvious that 90% of participant’s pain is

referred, and 10% of participants pain is not referred (Figure-4).

H referred pain

m without referred
pain

Figure — 4 Referred Pain of total participants
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Comparisons of changes of pain on Numeric pain rating scale at rest between

experimental and controlgroup

Experimental Group Control Group
Subjects | Pre-test Post-test Subjects | Pre-test Post-test
E; 4 1 Ci 5 2
E. 4 1 C, 4 2
Es 7 1 Cs 4 1
E4 2 1 C4 4 2
Es 5 1 Cs 5 2
Mean 4.4 1 Mean 4.4 1.8

Table — 4 Comparison of changes of pain on Numeric pain rating scaleat rest between

experimental and control group

In this study, pre test score of pain onNumeric pain rating scaleat resting position was
4.4 in experimental group, 4.4 among control group. On post testscore after treatment

showed that pain on Numeric pain rating scale had reduced in both groups (Figure-5).

7
5
4 4 M Pre-test
2
1 t 1 bl 1 W Post-test
E1l E2 E3 E4 E5
5
4 4 4
4 -
2 2 2
2 1
C1 C2 c3 ca

Figure — 5 Reduction of pain in resting position

o N B OO

M Pre-test

W Post-test

c5
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Comparison of changes of pain on Numeric pain rating scale at standing between

experimental and control group

Experimental Group Control Group
Subjects | Pre-test Post-test Subjects Pre-test Post-test
E; 5 2 Ci 6 4
E 5 3 C 6 3
Es 8 2 Cs 6 3
E4 3 1 C4 6 3
Es 7 2 Cs 7 4
Mean 5.6 2 Mean 6.2 3.4

Table — 5 Comparison of changes of pain on Numeric pain rating scaleat standing

between experimental and control group

In this study, pre test score of pain onNumeric pain rating scaleat standing position
was 5.6 in experimental group, 6.2 among control group. On post test score after
treatment showed that pain on Numeric pain rating scale had reduced in both groups
(Figure-6).

10 8 7
> > M Pre-test
3 2 3 2 3 2
1 W Post-test
0 I T T T T T
E1l E2 E3 E4 E5
7
6 6 6 6
4
3 3 3
C1 C2 Cc3 Ca

Figure — 6 Reduction of pain in standing position

M Pre-test

W Post-test

o N B O

C5
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Comparison of changes of pain on Numeric pain rating scale at long time

standing (more than 10 minutes) between experimental and control group

Experimental Group Control Group
Subjects | Pre-test Post-test Subjects Pre-test Post-test
E; 7 1 Ci 6 1
E 8 2 C 7 2
Es 8 2 Cs 6 3
E4 7 1 C4 7 2
Es 7 2 Cs 8 3
Mean 7.4 1.6 Mean 6.8 2.2

Table — 6 Comparison of changes of pain on Numeric pain rating scaleat long time

standing between experimental and control group

In this study, pre test score of pain on Numeric pain rating scale atstanding position
was 7.4 in experimental group, 6.8 among control group. On post test score after

treatment showed that pain on Numeric pain rating scale had reduced in both groups

(Figure-7).
8 8
3 7 7 7
6
M Pre-test
4 2 2 2
2 1 1 m Post-test
0 I T T T T T
El E2 E3 E4 ES
7 7
8 6 6
6
3 M Pre-test
4 2
2 1 W Post-test
O I T T T
c1 Cc2 Cc3 Cc4 Cc5

Figure — 7 Reduction of pain in long time standing
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Comparisons of changes of pain on Numeric pain rating scaleat six minutes

walking test, between experimental and control group

Experimental Group Control Group
Subjects Pre-test Post-test Subjects Pre-test Post-test
=] 8 2 Ci 6 4
E> 8 3 C, 7 3
Es 8 2 Cs 7 3
E4 7 1 C4 7 3
Es 7 3 Cs 7 5
Mean 7.6 2.2 Mean 6.8 3.6

Table — 7 Comparison of changes of pain on Numeric pain ratingscale at six minutes

walking test between experimental and control group

In this study, pre test score of pain onNumeric pain rating scale at standing position
was 7.6 in experimental group, 6.8 among control group. On post test score after
treatment showed that pain on Numeric pain rating scale had reduced in both groups
(Figure-8).

10 8 8 8 7 7
5 3 3 M Pre-test
2 2
1 W Post-test
O I T T T T T
El E2 E3 E4 E5
7 7 7 7
6
S
4
3 3 3 M Pre-test
B Post-test
C1 C2 ca c5

Figure — 8 Reduction of pain in six minutes walking test

o N B OO

Cc3
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Variables in statistically significance at the following level of significance

walking test

No. Variables Observed “U” | Observed “P” | Significant/Not
value value Significant
01 | Pain at rest 2.5 <.05=4 Significant
02 | Pain at standing 1.5 <.05=4 Significant
03 | Pain during long 7 <.05=4 Not Significant
time standing
04 | Pain after 6 minute 3 <.05=4 Significant

Table — 8 Variables in statistically significance at the following level of significance
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CHAPTER-V DISCUSSION

The result of this study reported that tilt manipulation along with conventional
physiotherapy beneficial for patients with Sacro-iliac Joint Dysfunction. The analysis
of significance was carried out by using non-parametric Mann-Whitney U test
(U=2.5; U=15; U=7; U=3; U<4; ni=n,=5) to compare the efficacy of tilt
manipulation along with conventional physiotherapy and only conventional
physiotherapy for the management of patients with Sacro-iliac Joint Dysfunction. By
using non-parametric Mann-Whitney U test on the data the results were found to be
significant (p <0.05 for a one-tailed hypothesis). The null hypothesis was rejected.
This means that tilt manipulation along with conventional physiotherapy is more
effective than conventional physiotherapy only for reduction of pain in patients with
Sacro-iliac Joint Dysfunction. In this study the total number of participants was ten.
Among them 90% (n=9) were male and 10% (n=1) were female. Participants were
distributed to two groups, each containing 5 individuals. The age range of participants
was experimental group “21-42” years and control group “27-44” years of age. The
mean age for experimental and groups control were 37 years and 36.5 years with a
mean difference of only 0.5 years. Fritz et al. (2004) mentioned in seventy-five
patients with sacro-iliac joint dysfunction. The age range of participant was 19-59
years.One group received high velocity, low amplitude movement (manipulation) and
other group received manually therapy. After 2 week period concluded that, both
groups have a beneficial effect in different functional position. Pain at resting position
was beneficial effects with manipulation (p<.013), pain at standing position was
beneficial effects with manipulation (p<.02), and pain at walk was beneficial effects
with manipulation (p<.035). In this study ten patients with sacro-iliac joint
dysfunction among them five patients in one group received high velocity, low
amplitude movement (tilt manipulation) and other group received conventional
physiotherapy. Age range of participants was 21-48 years. After six session of
treatment concluded that, both groups have a beneficial effect in different functional
position. Pain at resting position was beneficial effects with manipulation (p< 2.5),
pain at standing position was beneficial effects (p<1.5), and pain at six munities walk

test was beneficial effects (p<4).
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In this study pain at long time standing was anothervariables that have not beneficial
effect with manipulation U=7, and observed p value (p<.05=4). There was not found
in journals for justification of this variable. The cause of not significant may be short
time duration, or small sample size, or poor postural habits of patients. In this study
four variables, pain at long time standing, have not beneficial effectwith manipulation,
where U=7, and observed p value (p<.05=4). Others three variables was, Pain at
resting position have beneficial effect with manipulation, where U=2.5, and observed
p value (p<.05=4); pain at standing position have beneficial effect with manipulation
U=1.5, and observed p value (p<.05=4); pain at six minute walk test have beneficial
effect with manipulation U=3, and observed p value (p<.05=4). In this study,the
majority of variables werebeneficial effects with manipulation.
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Limitations

The study was conducted with 10 patients of sacroiliac joint dysfunction, which was a
very small size of samples in both groups and was not sufficient enough for the study
to generalize its findings to the wider population and variable patient mass of this

condition.

In this study, another limitation of this study, when Tilt Manipulation provided, it not

only manipulate the SI joint, also with the Lambo Sacral region.

There was no system of long term follow-up after the post-test of the study.

In this study, the researcher could not maintain external validity but maintained
internal validity during data collection due to time limitation. It was limited by the

fact daily activities of the subject were not monitored which could have influenced.

In this study, interventions were given by 2 clinical physiotherapists. So, the inter-

rater reliability was not maintained due to lack of time and patient’s availability.

The research was carried out at the clinical settings of Outpatient treatment service,
musculoskeletal unit of CRP, Savar, Dhaka. Such a small environment, so it was
difficult to keep confidential the aims of the study for blinding procedure. Therefore,

single blind method was used in this study.
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CHAPTER-VI CONCLUSION AND RECOMMENDATION

6.1Conclusion

This study consisted of 10 participants divided randomly and equally in two groups.
Experimental group consisted of who revived tilt manipulation with conventional
physiotherapy, while control group consisted of who received only conventional
physiotherapy. All participants received six sessions of treatment, then follow up and

evaluation was made.

The study was an experimental design to examine the efficacy of Tilt Manipulation
along with Conventional Physiotherapy Techniques for Sacro-iliac Joint Dysfunction,
where the results of the study have demonstrated that the combination technique is
significantly capable of producing beneficial effects on pain reduction, pain related

symptoms minimization in patients with Sacro-iliac Joint Dysfunction.

Reduction of pain and associated symptoms were greater in the patients treated with
combination of Tilt Manipulation with Conventional Physiotherapy Techniques, than

those are treated with Conventional Physiotherapy Techniques alone.

The result of the study suggest that pain at long time standing (more than 10 minutes)

on Numeric Pain Rating Scale was statistically significant.
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6.2 Recommendation

The following recommendations could increase the validity and improve the results of

this study:

A larger study involving increased number of participants may increase the
significance of results.

More specific criteria in the inclusion of sacroiliac dysfunction would ensure

consistency of participants.

Collection of further data on mechanics of injury, level of chronicity and specific

grade of injury.

Future study should include a multiple blinding procedure of data collection to

maintain intra-rater reliability.

Future study should include time measure of improvement in both experimental and

control group.

The narrowing of variables such as age, gender, race in order to increase validity.

Further motivation to controlled clinical trials with sufficient time.

It could be also suggested that for future studies can be carried out with comparable

patient variables with emphasis on ergometrics and functional levels.
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Consent Form
Assalamualaikum\ Namashker,
| am S.M. Joynul Abedin, 4" Professional B.Sc. in Physiotherapy student of
Bangladesh Health Professions Institute (BHPI) under the Faculty of Medicine,
University of Dhaka. To obtain my Bachelor degree, | have to conduct a research
project and it is a part of my study. The participants are requested to participate in the
study after a brief the following.
My research title is “Efficacy of Tilt Manipulation in Sacro-lliac Joint among Low
Back Pain Patients Attending at CRP”. Through this study I will find the
effectiveness of Tilt Manipulation in Sacro-Iliac Joint along with other physiotherapy
for the treatment of Low Back Pain. If | can complete this study successfully, patients
may get benefits who are suffering from low back pain.
To fulfill my research project, |1 need to collect data. So, you can be a respected
participant of this research. | want to meet you a couple of sessions, during your
regular therapy schedule. Given that exercises would be pain free and safe for you.
I would like to inform you that this is a purely academic study and will not be used for
any other purposes. | assure that all data will be kept confidential. Your participation
will be voluntary. You may have the rights to withdraw consent and discontinue
participation at any time of the experiment. You also have the rights to answer a
particular question that you don’t like.
During continue this research, please do not take any pain killer.
If you have any query about the study or right as a participant, you may contact with
researcher S.M. Joynul Abedin or Mohammad Habibur Rahman, Assistant Professor
of Physiotherapy, BHPI, CPR, Savar, Dhaka-1343.

Do you have any questions before | start?

So, may | have your consent to proceed with the interview?

Yes[] No [

Signature of the participant and Date...................c.cooeviiini.
Signature of the researcher and Date...................cooeoiiiin

Signature of the witness and Date.....................oooeiiiinn.
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Questionnaire (English)

SECTION-A: Subjective Information

This questionnaire is developed to measure the pain of the patient with Sacro-iliac

Joint Dysfunction, and this section will be filled (V) mark in the left of point by,

patients but in special consideration physiotherapist using a black or blue pen.

Code No:
Date:
1. Patients name:
2. Age:
3. Sex:
i. Male
ii. Female
4. Address:
Village:
Police station:
Mobile number:
5. Occupation:

i.  Housewife

ii.  Service Holder
iii.  Businessman
iv. Retires

v.  Student
vi.  Others

Post office:
District:

E-mail:



1. What is the main issue that brought you in today? (V') mark in the left of point.
I.  Pain
ii.  Deformity
iii.  Recent Injury

2. How long has the current problem been going on?

3. Which side is involved? (V') mark in the left of point.
I. Right
i Left
iii.  Both

4. On ascale of zero (0) to ten (10), what is the level of pain?

Here, zero (0) means no pain, ten (10) means severe pain.

5. Does this affect you mainly while? (V') Mark in the left of point

i.  Standing

i.  Sitting
iii.  Both

iv.  When walking

S

Is your pain referred towards the buttock? (V) mark in the left of point
. Yes
ii. No

7. Do you have any fracture around spine or sacro-iliac joint? (V') mark in the left of
point
i. Yes
ii. No
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8. Is the problem? (V') mark in the left of point
i.  Improving
ii.  Worsening
li.  Staying the same

9. What % of sitting and standing do you have at work?

10. What activities you can unable to enjoy as a result of this problem?

11. What treatments that you have tried until? (V') Mark in the left of point
I. Brace
ii.  Physical Therapy
. lce
iv.  Injection
v.  Surgery
vi.  Anti-inflammatory drugs

vii.  Traditional treatment

12.If you take any intervention, then how long you take that

intervention/treatment?

13. What improves your pain?

14. What worsens your pain?
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Before Treatment

SECTION-B: Pain Status

This questionnaire is designed for measure the pain of the patient with Sacro-iliac

Joint Dysfunction.

This portion of questionnaire will be filled by the patient using a black or blue colored
ball pen. If the patient struggles to understand the meaning of a question,

physiotherapist is requested to clear the meaning of certain portions.

1. How severe your pain is at resting position?

Here, zero (0) means no pain, ten (10) means severe pain.

2. How severe is your pain during standing?

Here, zero (0) means no pain, ten (10) means severe pain.
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3. How severe is your pain while standing in long time (more than 10 minutes)?

Here, zero (0) means no pain, ten (10) means severe pain.

4. How severe is your pain while walking (more than 6 minutes)?

Here, zero (0) means no pain, ten (10) means severe pain.
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After Treatment

SECTION-B: Pain Status

This questionnaire is designed for measure the pain of the patient with Sacro-iliac
Joint Dysfunction.

This portion of questionnaire will be filled by the patient using a black or blue colored
ball pen. If the patient struggles to understand the meaning of a question,

physiotherapist is requested to clear the meaning of certain portions.

1. How severe your pain at rest, after 6 section treatment?

Here, zero (0) means no pain, ten (10) means severe pain.

2. How severe is your pain during standing, after 6 section treatment?

Here, zero (0) means no pain, ten (10) means severe pain.
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3. How severe is your pain in long time standing (more than 10 minutes), after 6
section treatment?

Here, zero (0) means no pain, ten (10) means severe pain.

4. How severe is your pain in walking (more than 6 minutes), after 6 section
treatment?

Here, zero (0) means no pain, ten (10) means severe pain.
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Statistical tests

Mann-Whitney U test:

This test is used for the analysis of the result of experimental study which has two

different un-matched groups of subjects. The Mann-Whitney U test is a non-

parametric test that is simply compares the result obtained from the each group to see

if they differ significantly. This test can only be used with ordinal or interval/ ratio

data.

The formula of Mann-Whitney U-test:

n,(n, + 1) _
2

n, = the number of the subjects in trail group

U:n1n2+ Tx

n,= the number of the subject in control group
n,= the number of the subjects of the group with larger rank total

Tyx= the larger rank total
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The end results after six sessions of intervention on neumeric pain rating scale

pain at rest between trail group and control group are shown in the table

Subjects | Experimental Rank Subjects | Control group Rank
group
El 1 3.5 C1l 3 8
E2 1 3.5 C2 0 0
E3 1 3.5 C3 2 8.5
E4 1 3.5 C4 2 8.5
E5 1 35 C5 1 35
Rank total =21.5 Rank total = 37.5

Table-9 U test calculation pain on Numeric pain ratingscale at rest between trial and

control groups

Where,
np=>5,
ny=>5,
Tyx=22.5,
Ny=5

Now formula is,

n,(n, +1
U=Tl17’12 +X(+)—Tx

55+1)
U=5x%x54+—"——-375
U = 25+15-37.5

U =25
U value 2.5 the criteria value of U at p<0.05 is 4. Therefore the result is significant at

p<0.05 at one tailed hypothesis. So, difference is statistically significant.
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The end results after six sessions of intervention onneumeric pain rating
scalepain at standing between trail group and control group are shown in the
table

Subjects Experimental Rank Subjects Control Rank
group group
El 2 3 C1 4 9.5
E2 3 6.5 C2 3 6.5
E3 2 3 C3 3 6.5
E4 1 1 C4 3 6.5
E5 2 3 C5 4 9.5
Rank total =16.5 Rank total = 38.5

Table-10 U test calculation pain on Numeric pain ratingscale at standing between trial
and control groups

Where,

np=>5,

ny=>5,

Nx= 5,

Ty=32

Now formula is,

n,(n, + 1)
-
55+1) B

U=7’L17’L2+ Tx

U=5 x5+ 38.5

U = 25+15 — 38.5
U=15
U value 1.5 the criteria value of U at p<0.05 is 4. Therefore the result is not

significant at p<0.05 at one tailed hypothesis. So, difference is statistically significant.
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The end results after six sessions of intervention onneumeric pain ratingscale
pain at long time standing between trail group and control group are shown in
the table

Subjects Experimental Rank Subjects Control Rank
group group
El 1 2 C1 1 2
E2 2 6 C2 2 6
E3 2 6 C3 3 95
E4 1 2 C4 2 6
E5 2 6 C5 3 9.5
Rank total = 22 Rank total = 33

Table-11 U test calculation pain on Numeric pain ratingscale at long time standing
between trial and control groups
Where,
N =5,
ny =5,
Nyx=5,
T,=38.5
Now formula is,

n,(n, + 1)
2

5(5+1

G611,

U=7’L17’L2+ Tx

U=5 X5+
U = 25+15 — 33

U =7

U value 7. The criteria value of U at p<0.05 is 4. Therefore the result is not significant

at p<0.05 at one tailed hypothesis. So, difference is statistically not significant.
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The end results after six sessions of intervention onneumeric pain ratingscale
pain at six minute walking testbetween trail group and control group are shown
in the table

Subjects | Experimental Rank Subjects Control Rank
group group
El 2 2.5 C1 4 9
E2 3 6 C2 3 6
E3 2 25 C3 3 6
E4 1 1 C4 3 6
ES 3 6 C5 5 10
Rank total =18 Rank total = 37

Table-12 U test calculation pain on Numeric pain ratingscale at six minute walking
test between trial and control groups
Where,
ny =5,
ny =5,
Ny=5
Ty=37
Now formula is,
n,(n, + 1)
L
5(5 2—|— 1) 3y

U=7’L17’L2+

U=5 X5+
U = 25+15 — 37

U=3

U value 3. The criteria value of U at p<0.05 is 4. Therefore the result is significant at

p<0.05 at one tailed hypothesis. So, difference is statistically significant.
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Permission letter

August 31,2015

Head

Department of Physiotherapy

Centre for the Rehabilitation of the Paralysed (CRP)

CRP-Chapain, Savar, Dhaka-1343.

Through: Head, Department of Physiotherapy, BHPI.

Subject: Seeking permission to collect data for research project.

Dear Sir,

With due respect and humble submission | beg to state that, | am S.M. Joynul Abedin, student of
4" professional B.Sc. in Physiotherapy at Bangladesh Health Profession Institute (BHPI). As per
approval of ethical review committee of BHPL, 1 would like to conduct a research project on
“Efficacy of Tilt Manipulation in Sacro-lliac Joint among Low Back Pain Patients
Attending at CRP”. In order to accomplish this study, Mohammad Habibur Rahman, Assistant
Professor of Physiotherapy has been supervising me. In addition, this research project is the
partial requirement for the degree of B.Sc. in Physiotherapy. | want to collect necessary data
from the patients attending at musculoskeletal outpatient department of Physiotherapy. Therefore
I need your kind written permission to start data collection. I would like to assure that ethical

principles would be followed as per guidelines of this institution/department.

[ therefore, pray and hope that you would be kind enough to grant my application and permit me

to collect required data to accomplish the research project.

forwarded
— a3 %15
Sincerely Yours, g i XIA

S.M. Joynul Abedin

Student of 4" Professional B.Sc. in Physiotherapy
Session: 2010-2011

Bangladesh Health Professions Institute (BHPI)
CRP-Chapain, Savar, Dhaka-1343.
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