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ABSTRACT

Background: Chronic non-specific low back pain (CNSLBP) is a common ailment
treated by chiropractors. Most chiropractors focus on the localised lumbar area of
pain. Other chiropractors focus on restoring function to compensating articulations in
the ‘full kinematic chain’ by assessing and treating the lower extremity in conjunction
to the low back. Patients with LBP often exhibit decreased hip-related ranges of
motion that may result in future LBP, relapse and a prolonged recovery time. Studies
investigating the effect of treating the kinematic chain in relation to LBP are limited
and the literature, although widely taught and practiced, is largely anecdotal.
Chiropractic manipulation has shown to be effective in the treatment of LBP and

many lower extremity conditions.

Objectives: This study set out to determine if a combination of low back and hip
manipulation would result in a more beneficial outcome for the participant, suffering
with CNSLBP, than low back manipulation alone in terms of objective and subjective

outcomes.

Method: The study was a randomised controlled clinical trial which, through
purposive sampling, consisted of 50 participants with CNSLBP and hip joint
dysfunction. The participants were randomly divided into two groups of 25 each [A
and B]. Group A received low back manipulation alone and Group B received
combined low back and hip manipulation. Subjective data was obtained through the
Oswestry Low Back Pain Disability Index (ODI) and the Numerical Pain Rating Scale
(NPRS). Objective data was obtained through the use of a Force Dial Algometer and
an Inclinometer. Data collection occurred at the first, third and fifth consultations and
was coded and analysed using IBM SPSS version 24.0. A p-value value of less than

0.05 was considered to be statistically relevant.

Results: Intra-group testing showed that there was a significant difference over time,
within both groups, with regards to internal rotation and external rotation of the hip,
flexion of the lumbar spine, increased pain tolerance in Algometer tests, decreased
NPRS values and decreased ODI scores. Within Group A, the mean scores for hip

flexion reflected a more significant increase over time than those of Group B. Within
iii



Group B, the mean scores for left and right rotation of the lumbar spine reflected a
more significant change over time than those of Group A. Inter-group testing showed
no significantly differential treatment effect for any of the subjective and objective
outcomes. This means that both treatments were equally effective and the
hypothesis, that suggested that Group B would improve more than Group A, was

incorrect.

Conclusion: Both treatment groups improved subjectively and objectively with
regards to CNSLBP. Inter-group testing showed that statistically, and for all out come
measurements, there were no significant differences between the two treatment
group’s results. This suggested that there was no additional benefit in combining hip
joint manipulation with low back manipulation in the treatment of CNSLBP.

Key Indexing Terms: Chronic nonspecific low back pain, hip dysfunction,

randomised controlled clinical trial, manipulation
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LIST OF DEFINITIONS

Chronic Low Back Pain (CLBP)
One practice guideline defined CLBP as low back pain (LBP) of more than six weeks

duration (Thorson et al., 2008), which was the definition used for the purpose of this study.

Compensation

This term defines changes in structural and functional biomechanics of the human body in
order to preserve balance following disturbance or dysfunction (Haldeman, 2005), for
example: in the case of leg length discrepancies, compensatory external rotation occurs to

increase stability in the shorter leg (Subotnick, 1999).

Drop-Out
A research participant who was unable to attend all five appointments for their manipulation
treatments at the Chiropractic Day Clinic within the allocated two week time period due to

personal reasons.

Gait (walking) cycle
The time a person takes, when they walk normally, between two heel strikes of the same
foot (Magee, 2006).

Incidence
Incidence is the rate that new cases of a specific disease occur, over a specific time period

and describes the risk of contracting a disease within a population (Dorland, 2011).

Joint Dysfunction
A joint dysfunction is a change in the function of a joint without structural change, for
example: changes to stability, mobility, alignment and quality of movement in the joint

(Bergmann and Peterson, 2011).

Joint Restriction
This refers to a temporary restriction of an articulation, within its normal physiological ROM
(ROM), associated with shortened ligaments, muscular spasms or intra-articular origins
(Haldeman, 2005).

Xiii



Kinematic chain
This term describes a group of articulations or joints in the human body that are intrinsically
connected and functioning as a whole, for example: The lower kinematic chain comprises of

the foot, ankle, knee, hip, pelvis and lumbar spine (Bergmann and Peterson, 2011).

Low Back

For the purpose of this research, the low back will refer to a region in the human body that
constitutes the vertebral units, intervertebral discs, nerve roots and the soft tissue
surrounding the 1% to the 5" lumbar vertebra and the sacroiliac joints (Mclntosh and Hall,
2011).

Low Back Pain (LBP)
This describes a local pain, ache, stiffness or discomfort between the lower costal margin
and the gluteal fold. This is also known as ‘lower back pain’ (Galukande et al., 2005).

Lower-cross Syndrome
This syndrome is characterised by weak/lengthened gluteal and abdominal muscles and

concomitant strong/short hip flexors and erector spinae muscles (Chaitow et al., 2001).

Manipulation
This describes a treatment protocol in which a brief, high velocity/low amplitude (HVLA)
impulse is directed at a dysfunctional synovial joint in order to carry it past its normal

physiological ROM but within its anatomical ROM (Bergman and Peterson, 2011).

Mechanoreceptor
These receptors are proprioceptive sensory nerve cells responsible for the perception of

touch, movement, sound and vibration (Redwood, 1997).

Motion Palpation
A chiropractic procedure involving various hand-palpation techniques used to assess the
integrity, mobility and general functionality of a person’s joint or anatomical structure in terms

of tenderness, shape, size, consistency, position and ROM (Gatterman and Hansen, 1994).

Motor neuron Pool
This term refers to the motor nerves innervating a specific muscle group (Hopkins and
Ingersoll, 2000).

Xiv



Myofascial Trigger Point
A myofascial trigger point occurs when a band of skeletal muscle becomes taut and
symptomatically painful to compression. When active, it may refer and radiate pain to

specific regions in the body (Simons, Travell and Simons 1999).

Nociception
The term explains the sensory function of specialized nerve cells that perceive pain in
response to physical, mechanical or chemical tissue damage (Redwood, 1997).

Non-specific Low Back Pain (NSLBP)
‘Non-specific’ refers to LBP that is not related to a specific diagnosed pathology such as a
tumour, infectious disease, rheumatoid arthritis or osteoporosis (Balagué et al., 2012).

Prevalence

The percentage of a population with a specific disease at a specific time, not to be confused
with incidence, which is the rate of occurrence of new cases of a specific disease (Dorland,
2011).

Primary restriction
This term defines the primary source of a biomechanically dysfunctional joint in a kinematic

chain (Bergman and Peterson, 2011).

Secondary restriction
The secondary, compensatory restriction of a joint that is distal to the initial biomechanically
dysfunctional joint (primary restriction) in a kinematic chain (Bergman and Peterson, 2011).

Syndesmosis

A syndesmosis joins two adjacent bones with fibrous connective tissue and allows for

minimal movement, for example: the radioulnar joint (Moore, Dalley and Agur, 2013).
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LBP
NPRS
ODI
ROM
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LIST OF ABBREVIATIONS

Chronic low back pain
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Low back pain

Numerical Pain Rating Scale
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CHAPTER ONE
INTRODUCTION

1.1 THE PROBLEM AND ITS SETTING

Chronic non-specific low back pain refers to pain, discomfort, stiffness and/or ache felt between the
costal margin and the gluteal fold of more than six weeks duration (Thorson et al., 2008). Airaksinen et
al., (2006) identified six low back pain (LBP) systematic reviews (Balagué et al. 1999, Bressler et al.,
1999, Ebbehgj et al., 2002, Hestbaek et al., 2003, Pengel et al., 2003 and Walker, 2000) and noted
that the condition affects 84 percent of individuals, world-wide, at some point in their lives and is often
chronically disabling. McIntosh and Hall conducted a systematic review in 2011 and found that, on
average, after one year, 33 percent of people suffered from chronic, moderate pain and 15 percent

from chronic, severe pain in resource-rich countries

According to Stewart, Ricci and Chee (2003) and Maniadakis and Gray (2000), people with LBP
frequently take time off work and with such a loss in productivity, Katz (2006) estimated that, in the
United States, 100 billion dollars is lost per annum. In Africa, it is the most prevalent musculoskeletal
condition and cause of disability (Louw et al., 2007). The condition is most common between the
working ages of 35-55, resulting in a large economic burden in a disabled workforce (Louw et al.,
2007).

LBP and hip joint dysfunction often occur concomitantly (Liebenson, 2007). This may be because the
low back and hip joint form part of an intrinsically connected kinematic chain (Bergman and Peterson,
2011). The resultant kinematic decrease in pelvic-thoracic co-ordination and hip ROM is believed to
subtly predispose a person to future LBP, relapse and a prolonged recovery time (McGill et al., 2003).
Studies investigating the kinematic relationship between the hip joint and LBP are limited and the
literature, although widely taught and practiced, is largely anecdotal (Dananberg and Guiliano, 1999).

Due to extensive clinical research, chiropractic is now highly respected as an alternative to
conservative medical management of low back pain (Manga, Angus and Swan, 1993; Globe et al.,
2008; Lawrence et al., 2008; Triano, 2009 and Weber and He, 2010). When treating LBP many
chiropractors focus on the localised, lumbosacral area of pain (Morris, 2007). Others focus on
restoring function to compensating articulations in the ‘full kinematic chain’ by assessing and treating
the lower extremity in conjunction with the low back (De Luca et al., 2010). Evidence based practice is
essential in order to validate the most effective treatment protocols and achieving a level of

concurrence between these two management styles would be beneficial to the chiropractic profession.



1.2 AIMS AND OBJECTIVES

Aim: The aim of this study was to determine the effect of low back manipulation alone compared to
combined low back and hip manipulation in the treatment of chronic non-specific low back pain
(CNSLBP).

Objective One: To determine the effect of low back manipulation alone (Group A) compared to
combined low back and hip manipulation (Group B) in the treatment of CNSLBP in terms of

subjective clinical findings. (Numerical Pain Rating Scale, Oswestry Low Back Pain Disability Index).

Objective Two: To determine the effect of low back manipulation alone (Group A) compared to
combined low back and hip manipulation (Group B) in the treatment of CNSLBP in terms of objective

clinical findings. (Force Dial Algometry, Inclinometer ROM tests).

Hypothesis: The hypothesis indicated that there would be a significant difference between Group A

and Group B in terms of the subjective and objective findings in the study.

Null Hypothesis: The null hypothesis indicated that there would be no significant difference between

Group A and Group B in terms of the subjective and objective findings in the study.

1.3 PURPOSE AND BENEFIT OF THE STUDY

LBP is often chronically disabling in terms of work-loss, social aspects and general quality of life
(Bergman and Peterson, 2011). In a study consisting of 6 systematic reviews, the prevalence of LBP
related disability was found to be 11-12 percent (Airaksinen et al., 2006) and after one year, 33
percent of people suffered from moderate pain, and 15 percent from severe pain in resource rich
countries (McIntosh and Hall, 2011).

Wieser et al., (2011) conducted a questionnaire type study on a sample of 2,507 German-speaking
respondents in Switzerland in 2005, of whom 1,253 had suffered from LBP in the last 4 weeks, and
noted that only 22.8 percent of patients suffering with LBP had consulted their physician within four
weeks of the onset of their pain and only six percent of these patients had consulted a specialist. This
may suggest that the lack of early management could be an important factor in an acute condition

progressing to chronic.

There have always been multiple, varying practice styles within the chiropractic profession that tend to
lean towards either a pain-centred/local approach, a biomechanical/global approach or a holistic
combination of the two (Good, 2016). These varying styles will impact on the specific treatment offered

when treating a complex condition such as low back pain. As such, a practitioner needs to view the
2



spine intrinsically as a dynamic part of the body and a whole and look to other concomitant areas of
dysfunction in the lower kinematic chain (McGreggor and Hukins, 2009). Therefore, this research
would assist in a better patient management strategy if the findings show that the hip joint’'s
functionality is shown to play a primary or secondary role in the perpetuation of CNSLBP. Going
forward, chiropractors could substantiate a more holistic approach to the management thereof by

placing emphasis on assessment and directing treatment to the hip joint dysfunction.

1.4 LIMITATIONS OF THE STUDY

1. To date, there have been no other studies in which the hip was manipulated in the treatment of
CNSLBP to compare this study with.

2. This was a small sample size, completed in Durban, over seven months, between 2016 and
2017. Thus, the results may not be generalised (Weber and He, 2010).

3. When conducting research using survey type questionnaires, it cannot be assumed that the
participants interpreted the questions equally (Weber and He 2010).

4. The study was limited by the inclusion criteria to participants who were between 18 and 45
years of age.

5. There was no long-term follow up to assess the chronicity of the condition.

1.5 OUTLINE OF CHAPTERS

Chapter One outlined the rationale, aims and objectives of the study. The following chapters review
the relevant and existing literature surrounding the study (Chapter Two), describe the quantitative
methodology used to carry out the study (Chapter Three), present the resultant statistics (Chapter
Four) and discussion (Chapter Five) as such, as well as conclude and lay out any recommendations

for future related topics of investigation (Chapter Six).



CHAPTER TWO
LITERATURE REVIEW

2.1 INTRODUCTION

The following chapter provides a discussion of the current literature relevant to the epidemiology and
pathology of CNSLBP. This review will also highlight the appropriate anatomy pertaining to the low
back and hip joint and the biomechanical relationship between the two. Current theories describing
this kinematic relationship and potential links between LBP and hip joint dysfunction are then

discussed as well as the manipulative management thereof.

2.2 CHRONIC NON-SPECIFIC LOW BACK PAIN

The term, ‘non-specific’ low back pain refers to LBP that does not relate to a diagnosed pathology, for
example: neoplasms; infections or rheumatoid arthritis, but is believed to be of a mechanical origin
(Balagué et al., 2012). CNSLBP refers to ‘non-specific’ pain, discomfort, stiffness and/or ache felt

between the costal margin and the gluteal fold of more than six weeks duration (Thorson et al., 2008).

A report by Diamond and Borenstein (2006) indicated that 90 percent of LBP has a mechanical origin
but, according to a systematic review conducted by Mclntosh and Hall (2011), LBP is multifactorial in
nature and therefore there are many aetiologies and risk factors, and so the anatomical origin is non-

specific 80 percent of the time.

2.3 INCIDENCE AND PREVALENCE OF CNSLBP

Airaksinen et al., (2006) identified 6 systematic reviews, noting that LBP is one of the most widespread
public health care problems of the 20™ century world-wide and affects up to 84 percent of all
individuals at some point in their life. Louw (2007) indicated that, in Africa, LBP had a one year
prevalence of 50% percent, a point prevalence of 15 percent and a lifetime prevalence of 62%.
Systematic reviews showed that this prevalence rate is similar to studies done in developed countries
(Hoy et al., 2012; Manek and MacGregor, 2005 and Picavet and Schouten, 2002).

LBP is often chronically disabling in terms of work-loss, social aspects and general quality of life
(Bergman and Peterson, 2011). In a study consisting of 6 systematic reviews, the prevalence of LBP
related disability was 11-12 percent (Airaksinen et al.,, 2006) and on average, after one year, 33
percent of people suffered from moderate pain, and 15 percent from severe pain in resource-rich

countries (Mclntosh and Hall, 2011). Wieser et al., (2011) conducted a questionnaire type study on a

4



sample of 2,507 German-speaking respondents in Switzerland in 2005, of whom 1,253 had suffered
from LBP in the last 4 weeks, and noted that only 22.8 percent of patients suffering with LBP had
consulted their physician within four weeks of the onset of their pain and only six percent of these
patients had consulted a specialist. This may suggest that the lack of early management could be an

important factor in an acute condition progressing to chronic.

Kirkaldy-Willis and Bernard (1999) described three phases of degeneration that occur in a person’s
spine and that symptoms initially present during their 20s and / or 30s. This they refer to as the
dysfunctional phase. This phase occurs when the initial biomechanical abnormality presents and
progresses through the instability phase to the stabilizing phase, when their body tries to stabilize the
abnormal biomechanics, resulting in muscle spasms and abnormal bony growth patterns (Kirkaldy-
Willis and Bernard, 1999). The condition increases in recurrence, chronicity and severity as the patient
ages and progresses from stage one to three (Kirkaldy-Willis and Bernard, 1999) and then decreases
respectively after 65 years of age (Andersson, 1999).

In a data analysis conducted in 2006, Deyo, Mirza and Martin (2006) concluded that while the number
of physician visits, in the United States of America (US), related to LBP had remained constant over
the previous 10 years, the economic liability had increased substantially. Palmer et al., (2000) believed
that a shift of this nature is the result of a change in the understanding of LBP by both the physicians
treating it and the patients seeking treatment. Deyo, Mirza and Martin (2006) and Davies et al., (2009)

also noted that education and higher income levels were inversely proportional to LBP prevalence.

According to Louw et al., (2007), LBP is the most prevalent musculoskeletal condition and cause of
disability in Africa. Louw et al., (2007) points out that LBP affects most people between the ages 35 —
55 often causing them to be absent from work. As such, time off work creates an economic burden
that negatively affects the country’s financial status. There is a positive relationship between poverty
and disease/disability (Deyo, Mirza and Martin, 2006 and Davies et al., 2009) and with Africa being the
poorest continent, its’ population is largely predisposed to the condition (Bloom and Canning, 2000).
This socio-economic liability is of particular concern in developing African countries where limited

healthcare resources are already directed towards diseases such as HIV and AIDS (Walker, 2000).

In South Africa, the lifetime incidence of LBP in the Indian, coloured and black Durban population was
78.2 percent, 76.6 percent (Docrat, 1999) and 57.6 percent (Van Der Meulen, 1997) respectively. The
prevalence of LBP in the aforementioned populations was 45 percent, 32.6 percent (Docrat, 1999) and
53.1 percent (Van Der Meulen, 1997) respectively. To date, no demographic reviews have been done
in relation to the incidence and prevalence of low back pain amongst other ethnicities in South Africa,
but according to the aforementioned prevalence rates, it appears that LBP affects all ethnicities
(Docrat, 1999).



2.4 AETIOLOGY OF CHRONIC NON-SPECIFIC LOW BACK PAIN

Due to the multifactorial nature of CNSLBP, it is challenging to differentiate between primary or

secondary causes, perpetuators and results of the syndrome (Garland, 2012 and Smatrt et al., 2012).

Common causes of acute LBP include trauma, anatomical deformity and strain affecting the various
innervated/nociceptive structures in the lumbopelvic region (Balagué et al., 2012). These structures
include the lumbar facet joints, paravertebral musculature/fascia, ligaments, thoracolumbar fascia,
periosteum, vertebral endplates, annulus fibrosis of the intervertebral disc, dura mata, nerve roots,

cauda equina, sacroiliac joints (S1Js) and blood vessels (Bogduk, 1997).

Structures commonly related to chronic LBP include the lumbar facet joints, the lumbar intervertebral
discs and the SIJ (Bogduk, 1997 and Sakamoto et al., 2001). The lumbar facet joints account for up to
30 percent of chronic low back pain (CLBP) cases (van Kleef et al., 2010). This pain is believed to
arise from the synovial membrane, the hyaline cartilage, the bone and/or the fibrous capsule of the
facet joint (Cohen and Raja, 2007). According to Cramer and Darby (1996), when articular cartilage
degenerates in the chronically dysfunctional facet joint, painful nociception of the inflammatory agents

affecting the innervated joint and capsule results.

A chart audit of 677 SIJ patient reports from 75 different private physiotherapy practices were
analysed and the prevalence of CLBP arising from the SIJ was shown to be between 13 and 30
percent by (Franke Jr., 2003). Dreyfuss (2004) suggests that the SIJ pain arises from ligament and
capsular tension, compression of the joint, shearing forces on the joint, hypermobility, abnormal
biomechanics, myofascial components and/or dysfunction of the lower kinematic chain. A study
utilizing intra-articular analgesic nerve blocks in the SIJ highlighted a 15-21 percent relationship
between LBP and the SIJ (Schwarzer et al., 1995 and Maigne et al., 1996).

LBP is common in manual labourers who repetitively bend, lift, twist, and carry (Linton, Hellsing and
Hellden, 1998), but the progression from an acute condition to chronic is believed to be largely
influenced by psychosocial factors (Balagué et al., 2012). Lack of exercise and a sedentary lifestyle
have also been shown to cause and perpetuate CLBP (Haslett et al., 2002 and Linton, Hellsing and
Hellden, 1998), with obesity being the highest cause of individuals seeking treatment for the condition
(Shiri et al., 2010). Occupations which involve awkward postures, extended periods of sitting and
exposure to high vibration levels correlate with increased levels of LBP occurance (Bernard et al.,
2011; Leelavathy et al., 2011).



Psychosocial factors include job dissatisfaction, perceived low income, depression, anxiety,
drug/alcohol/cigarette abuse and the individual’s inability to seek care (Bensen, Young and

perception (Reimann et al., 2010) and structural deformities such as leg length and scoliosis (Kovacs
et al., 2003). Intervertebral disc degeneration, with subsequent loss of disc height, is another genetic

factor that is associated with chronic LBP (de Schepper et al., 2010).

2.5 ANATOMY OF THE LUMBAR SPINE, SACRUM AND HIP

The following sections will give an overview of the anatomy of the low back and hip in order to
motivate the possible kinematic relationship between the two.

The low back, or lumbosacral spine, is an intricate musculoskeletal structure consisting of the five
lumbar vertebrae (L1, L2, L3, L4 and L5), the sacrum (S1-S5), the coccyx (4 coccygeal fused
vertebrae) and the SlJs (Moore, Dalley and Agur, 2013). The hip is a synovial ball-and-socket-type
articulation involving the head of the femur and the acetabulum of the hip bone which consists of the

ilium, ischium and pubis (Moore, Dalley and Agur, 2013).

2.5.1 THE LUMBAR SPINE

The vertebrae in the lumbar spine consist of a kidney-shaped body, a vertebral arch and seven
vertebral processes (Moore, Dalley and Agur, 2013). The vertebra increase in size from L1 to L5 as
the load increases and, unlike other segments of the thoracic spine, lumbar vertebrae do not have

costal facets to articulate with the ribs (Moore, Dalley and Agur, 2013).

The posterior aspect of the vertebrae is called the vertebral arch and consists of the laminae and
pedicles (Moore, Dalley and Agur, 2013). The lumbar vertebrae have differentially stronger laminae
than that of the thoracic/cervical vertebra (Moore, Dalley and Agur, 2013). There are seven processes
found at the arch, and they are: the spinous and two transverse processes (TVPSs) for ligament and
muscle attachment; the two superior articular processes and the two inferior articular processes
(Moore, Dalley and Agur, 2013).

2.5.1.2 THE FACET JOINTS

The lumbar facet joints of the low back, also known as the zygophyseal joints, are synovial planar
joints and result from the articulation between the superior and inferior articular processes on the
vertebral arches of two adjacent vertebra (Moore, Dalley and Agur, 2013). The superior articular

processes face posteromedially and are concave, and the inferior articular processes face
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anterolaterally and are convex (Magee, 2006). This arrangement helps to stabilize the joint along with
the thick fibrous articular capsule (posterlateral to the joint), the ligament flavum (anteromedial to the
joint) and the accessory ligaments which bond the laminae, TVPs and spinous processes (Moore,
Dalley and Agur, 2013).

The anatomy of the zygophyseal joints stabilises the spine during motion by resisting torsion (twisting
motion) and translation (sliding motion) as well as facilitating flexion and extension movements
(Moore, Dalley and Agur, 2013). These joints also carry up to 25 percent of the axial load (Magee,
2006).

2.5.1.2.1 FACET JOINT INNERVATION

The facet joint is innervated by the dorsal ramus which originates from the spinal nerve and divides
into medial and lateral branches outside the intervertebral foramen (IVF). Each medial branch supplies
two adjacent facet joints resulting in each joint being supplied by two nerves (Moore, Dalley and Agur,
2013).

2.5.1.3 INTERVERTERBRAL DISCS

Fibrocartilage intervertebral discs (IVDs) unite adjacent vertebrae from the second cervical vertebra to
the sacrum and are thickest in the cervical and lumbar spine which enables a person to move readily
and easily (Snell, 2012). The discs make up a quarter of the spines length and are responsible for
increasing elasticity in the vertebral column to allow for movement and shock absorption (Snell, 2012).
The IVDs differ in shape, resulting in the kyphotic and lordotic curves of the spine, particularly lumbar

lordosis in the lumbar spine (Moore, Dalley and Agur, 2013).

Peripherally, IVDs are made up of a fibrocartilagenous annulus fibrosus, and centrally, a gelataneous
nucleus pulposus (Snell, 2012). With advancing age, the annulus fibrosis loses its resilience and may
rupture with large compressive forces, resulting in the nucleus pulposus herniating into the vertebral
canal or intervertebral foramina and compressing spinal nerves, nerve roots and/or the spinal cord
(Snell, 2012). Kuslich, Ulstran and Michael (1991) indicated that the outer annulus fibrosis is a likely
cause of low back pain, this the demonstrated through their research by injecting saline fluid into the

disc and applying external mechanical forces.

2.5.2 THE SACRUM

The sacrum is the triangular foundation at the base of the spine formed by the fusion of five sacral

vertebral segments (Moore, Dalley and Agur, 2013 and Lee, 2004). The first sacral segment, S1,



articulates with the last lumbar vertebrae, L5, via two superior facet joints (Moore, Dalley and Agur,
2013). The last sacral segment articulates with the coccyx via a disc and bilaterally, with the ilia via the
SlJs (Moore, Dalley and Agur, 2013). This sacral foundation provides strength and stability for the
vertebral column by transferring the load from the thorax and abdomen to the pelvis and hips (Moore,
Dalley and Agur, 2013).

2.5.2.1 THE SACROILIAC JOINT

A synovial joint consists of a joint cavity, articular cartilage and an articular capsule, and a
syndesmosis type joint consists of fibrous tissue forming an interosseous membrane (Moore, Dalley
and Agur, 2013). The SlJs are part synovial and part syndesmosis (Walker, 1986), articulating
bilaterally between the sacrum and the ilia to form the base of the spine. This provides the strength
and stability necessary for weight transmission to the hips and lower limbs (Vleeming et al.,, 2012 and
Hendler et al, 1995).

Fibrocartilage covers the iliac surface of the joint and the sacral surface is covered by hyaline cartilage
(Kirkaldy-Willis and Bernard, 1999). The joint surface in males is rougher and larger than in females.
This provides the female SIJ with more mobility during labour (Vleeming et al.,, 2012 and Harrison,

Harrison and Troyanovich, 1997).

2.5.2.2 INNERVATION OF THE SACROILIAC JOINT

The SIJ and joint capsule are richly supplied by a wide range of sensory nerve fibres
(Maitland et al., 2001). These fibres originate from lumbar nerve root level 2 to the sacral
nerve root level 4 (Maitland et al., 2001).

This provides the central nervous system (CNS) with sensitivity to pressure and joint
proprioception as well as further increasing stability at the base of the spine (Ombregt,
Bisschop and Ter Veer, 2013).

2.5.3 THE HIP JOINT

The hip joint comprises a spherical femoral head (half of which sits in a horse-shoe shaped acetabular
fossa), the acetabular labrum, the joint capsule and four stabilizing ligaments (Moore, Dalley and Agur,
2013). The femoral head is 66 percent hyaline cartilage and wider superiorly for weight bearing

purposes, such as walking/standing (Moore, Dalley and Agur, 2013).



The acetabular labrum is fibrocartilage and attaches to the bony rim of the fossa to increase the depth
of the joint complex and therefore increase the stability of the joint (Moore, Dalley and Agur, 2013).
The joint capsule is also made of thick fibrous tissue, which functions to reinforce the joint and to keep

the femoral head in the acetabular fossa (Moore, Dalley and Agur, 2013).

2.5.3.1 HIP JOINT INNERVATION

The region of the hip joint is supplied by the sciatic, femoral and obturator nerves (Snell, 2012). The
sciatic nerve supplies the posterior compartment of the thigh and originates from a branch of the
sacral plexus (L4, 5 + S1, 2, 3). The femoral nerve supplies the anterior compartment of the thigh and
is the largest branch of the lumbar plexus (L2, 3, 4) and the obturator nerve supplies the medial
compartment of the thigh, which also originates from the lumbar plexus (L2, 3, 4) (Snell, 2012).

2.5.4 MUSCLES AND MOVEMENTS OF THE LUMBAR SPINE AND HIP JOINT

2.5.4.1 MUSCLES AND MOVEMENTS OF THE LUMBAR SPINE

The muscles of the lumbar spine are responsible for global motion and stability during static and
dynamic load bearing (Quint et al., 1998). These muscles can be grouped into those which lie anterior
to the vertebral body, those which lie posterior to the vertebral body (which are intrinsic) and the

extrinsic muscles (White and Panjabi, 1990).

The anterior muscles include the rectus abdominus, transversus abdominus and abdominal oblique
muscles. The extrinsic muscles include the quadratus lumborum, psoas and latissimus dorsi muscles
and the posterior/intrinsic muscles are further classified into superficial, intermediate and deep
muscles (White and Panjabi, 1990).

The posterior, intrinsic muscles are situated in the depressions bilaterally to the spinous processes
and are responsible for intrinsic postural endurance (Snell, 2012). Superficially, erectore spinae
muscles run from the sacrum to the rib angles, TVPs and spinous processes of the upper vertebrae
and include the iliocostilis, longissimus and spinalis muscles (Snell, 2012). Intermedially, oblique
transversospinalis muscles run from the TVPs to the spinous processes and include the semispinalis,
multifidus and rotatores muscles (Snell, 2012). Deep intrinsic muscles run between the TVPs and
between the spinous processes of adjacent vertebrae and include the interspinalis and

intertransversarii muscles (Snell, 2012).
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Movements and normal ROM in the lumbar spine include flexion (anterior movement) of 60 degrees
which is produced by the rectus abdominus and the psoas muscles, extension of 25 degrees
(posterior movement) which is produced by the posterior vertebral, obligue abdominal and quadratus
lumborum muscles (Magee, 2006 and Snell, 2012). Lateral flexion of 25 degrees (side bending
movement) is produced by the intertransversarii and quadratus lumborum muscles and rotation of 18
degrees (twisting movement) is produced by the rotatores and oblique abdominal muscles (Magee,
2006 and Snell, 2012).

2.5.4.2 MUSCLES AND MOVEMENTS OF THE HIP JOINT

The normally functioning hip joints’ ROM includes flexion, extension, abduction, adduction, internal
rotation and external rotation (Moore, Dalley and Agur, 2013). The muscles that allow these

movements to occur are listed as follows:

Flexion: On average, an individual is able to flex their hip 140 degrees with their knee in flexion (this is
limited by the thigh and abdomen) and 90 degrees with their knee in extension (this is limited by the
hip extensor muscle stretch) (Reid, 1992). An individual can generate maximum contractive forces at
30-35 degrees (Reid, 1992).The primary muscles responsible for this movement at the hip joint include
the iliopsoas, rectus femoris and the tensor fascia lata (TFL) which are supplied by lumbar segmental
nerves L1/2/3, L4/5 and L2/3/4 respectively (Moore, Dalley and Agur, 2013).

Extension: On average, an individual is able to extend their hip 40-45 degrees, any further exertion is
limited by the iliofemoral ligaments, the ischiofemoral ligaments and the iliopsoas muscle (Reid, 1992).
The primary muscles responsible for extension of the hip joint are gluteus maximus, semi-tendinosus,
biceps femoris and semi-membranosus. These muscles are supplied by the fifth lumbar nerve and the

first and second sacral nerves (Moore, Dalley and Agur, 2013).

Abduction: On average, an individual is able to abduct their hip 50 degrees in the neutral position and
90 degrees in the laterally rotated position (Reid, 1992). This movement is limited by the pubofemoral
ligament, the iliofemoral ligament and the adductor muscles (Reid, 1992). Maximum contractive forces
occur at 40-45 degrees (Reid, 1992). The gluteus medius and gluteus minimus muscles are primarily
responsible for abduction of the hip joint and are supplied by the fifth lumbar and first sacral nerves
(Moore, Dalley and Agur, 2013).

Adduction: On average, an individual is able to abduct their hip 40 degrees when the opposite hip is

flexed. The movement is limited by the ligament of the head of the femur and the iliofemoral ligament

(Reid, 1992). The adductor magnus, adductor longus and adductor brevis muscles are primarily
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responsible for adduction of the hip joint and are supplied by the second, third and fourth segmental

lumbar nerves (Moore, Dalley and Agur, 2013).

2.6 BIOMECHANICS THE LUMBAR SPINE, PELVIS AND HIP

2.6.1 THE LUMBAR SPINE BIOMECHANICS

The low back is responsible for a person’s mobility and flexibility. It provides a passage for the spinal
cord (Wong and Transfeldt, 2006) and it supports the upper body while transmitting weight through the
pelvis and hips and to lower limbs (Magee, 2006).

The functional spinal unit (FSU) is a motion segment of the spine that displays similar biomechanical
properties to the rest of the spine and affects every other FSU in the spine (White and Panjabi, 1990).
This motion segment of the lumbar spine allows for combinations of flexion, extension, rotation and
lateral flexion (Andersson, 1992) and consists of two adjacent vertebrae and the intervertebral disc
(IVD) that separates them (Magee, 2006). ROM is subject to the direction that the articular processes
of the vertebral body face and the thickness of the intervertebral disc (IVD) (Snell, 2012).

The IVD functions as a shock absorber (Magee, 2006) in axial compression, flexion, lateral flexion and
posterior shearing during everyday load bearing activities (Wong and Transfeldt, 2006). The IVDs
separate the vertebrae, allowing space for nerve roots to exit at the intervertebral foramina (Magee,
2006) which increases spinal mobility (Borenstein et al., 1995). The IVDs differ in shape, resulting in
the kyphotic and lordotic curves of the spine, particularly lumbar lordosis in the lumbar spine (Moore,
Dalley and Agur, 2013).

Vertebral ligaments allow for limited movement at individual motion segmental levels but when moving
together, as a kinematic chain, the result is a wide range of functional mobility in flexion, extention,

lateral flexion and rotation (Snell, 2012).

The lordotic curve in the lumbar spine also protects it from compressive forces, reducing the axial
transmission of force through the vertebral bodies and IVDs (Moore, Dalley and Agur, 2013). This

lordotic curve is greater in females (White and Panjabi, 1990).

2.6.2 THE PELVIS AND SACROILIAC JOINT (SIJ) BIOMECHANICS

The pelvis forms the connection, via the hip joints, between the lumbar spine and lower extremities
(Vleeming, 2012). The SIJs and pubic symphisis transmit weight and provide shock absorption during

the walking gait by increasing pelvic elasticity (Lee, 2004). The pelvis and SIJ do not have direct
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muscular control, however, they are influenced by the muscles that control the lower limb and lumbar

spine which attach directly to them (Magee, 2006).

According to Snijders, Vleeming and Stoeckhart (1993), the SIJ is said to have a self-bracing
mechanism that relies on compression of the joint, a high friction co-efficient and the wedge-angle of
the articulation when standing straight. The high friction co-efficient is achieved by the rough nature of
the articular surfaces in the joint and the compression mechanism occurs due to surrounding muscles
and ligaments (Snijders, Vleeming and Stoeckhart, 1993).. This mechanism allows for bending
movements and resists shearing forces but it can be hindered due to ligament laxity and muscle

weakness (Snijders, Vleeming and Stoeckhart, 1993).

2.6.3 HIP JOINT BIOMECHANICS

The hip joint, like the shoulder joint, is a ball-and-socket type joint (Bergman and Peterson, 2011).
However, unlike the shoulder, its’ movements are more restricted due to the depth of the acetabular
socket (Bergman and Peterson, 2011). When viewing an individual from the front, the femur deviates
medially in order to place the knee below the hip and when viewed from the side, the femur bends
anteriorly (Bergman and Peterson, 2011). These anatomical structural patterns accommodate strain

from the forces of weight transmission (Bergman and Peterson, 2011).

Flexion of the hip results in the iliofemoral and ischiofemoral ligaments ‘unwinding’ about the femoral
neck as the pelvis rotates anteriorly (Kapandji, 2008). Such flexion places the joint in the loose-packed
position, which is restricted by the hamstrings (Kapandji, 2008). Hip extension causes the pelvis to
rotate posteriorly, and is therefore limited by the iliofemoral and ischiofemoral ligaments which twist
about the femoral neck (Kapandji, 2008). This posterior pelvic tilt, and resultant ligamentous resistance
is responsible for endurance during the erect posture by causing the articulation to tighten into a
closed-packed position (Kapandiji, 2008). This closed-packed position is most emphasized during hip

extension, abduction and internal rotation (Bergmann and Peterson, 2011).

Hip abduction and adduction are a combination of rolling and gliding movements away and towards
the midline respectively (Bergmann and Peterson, 2011). Abduction is restricted by the inferior hip
joint capsule and iliofemoral ligament and hip adduction is restricted by the pubofemoral and

ischiofemoral ligaments (Bergmann and Peterson, 2011).
Stabilization of the pelvis in the coronal plane is an antagonistic relationship between the adductors

and abductors of both hips. During the single-leg-standing test, the ipsilateral gluteus medius abductor

muscles stabilize the pelvis but, when weak, result in an abnormal pelvic tilt to the opposite side
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(Bergmann and Peterson, 2011). This suggests that biomechanical dysfunction is present and that

further investigation into the cause is necessary (Bergmann and Peterson, 2011).

Internal and external rotation of an individual’s hip results in their knee rotating medially and laterally
respectively, with internal rotation being restricted by the anterior ligament and external rotation being

restricted by the posterior ligament (Bergmann and Peterson, 2011).

2.7 MOTOR CONTROL (LOCAL AND GLOBAL)

Co-ordinated motor control through precise activation and deactivation of global and local muscles in
the lumbopelvic area results in stable, efficient postural control and movements with minimal restriction
or rigidity (Hodges, 2003 and Lee, 2004).

2.7.1 LOCAL MUSCLES

Before movement of the trunk and extremities occurs on a global scale, local muscles in the low back
and pelvis provide anticipatory stability through early activation, thus preventing excess shearing
during load bearing activities (Richardson et al., 2002). As the load is transferred to the pelvis, the
diaphragm (or ‘roof’ of the local muscle system) acts as local trunk stabilizer and maintains respiratory

function while the pelvic ‘floor’ muscles support the pelvic organs (Lee, 2004).

Research conducted by Moseley, Hodges and Gandevia (2002) showed that when a load is
predictable, like lifting and carrying, the local multifidus muscles are recruited prior to any movement of
the upper extremity. Bromitt, Matheson and Meira (2013) and Hodges and Richardson (1997) state
that the transversus abdominus muscle is also recruited to locally stabilize the low back in anticipation
of extremity movements in healthy individuals. In individuals with LBP however, this was delayed,

inefficient or absent (Hodges and Richardson, 1997).

2.7.2 GLOBAL MUSCLES

The global muscle system comprises of four muscle slings that function together to stabilize the pelvis

and hip joints between the thorax and the lower limb (Vleeming et al., 1995).

e The ‘Posterior Oblique sling’ forms a connection from the latissimus dorsi to the gluteus maximus

muscles via the thoracodorsal fascia (Lee, 2004).

e The ‘Anterior Oblique sling’ connects the anterior abdominal fascia, the external oblique muscles,

the adductor muscles of the hip and the opposite internal oblique muscles (Lee, 2004).
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e The ‘Longitudinal sling’ joins the biceps femoris, peronei and erector spinae muscles to the

sacrotuberous ligament and deep lamina of the thoracodorsal fascia (Lee, 2004).

e The ‘Lateral sling’ is known to be a primary stabilizer of the hip joint and comprises the TFL, the

gluteus medius and minimus muscles and the lateral stabalizers of the thoracopelvis (Lee, 2004).

2.8 THE FASCIAL LINK

Fascia envelopes and links the neuromuscular skeletal system as a continuous sheet of
proprioceptive tissue that provides the CNS with sensory input in order to carry out an
efficient, efferent muscular response to movements, loads or change in posture (Dellito et al.,
2012). Therefore, any tensile changes in the facial tissue will stimulate receptors throughout
the kinematic chain, optimizing efficient kinetic energy (Dellito et al., 2012 and Swinkels and
Dolan, 1998).

2.8.1 THE THORACOLUMBAR FASCIA

The thoracolumbar fascia physically links the low back to the lower extremity (Vleeming et al., 1995).
Therefore it plays a vital role in load transmission, via the pelvis and hips, between the two (Vleeming
et al., 1995).

The fascia consists of anterior, middle, and posterior layers of which the posterior layer is most
significant to this study. The posterior layer runs from the latissimus dorsi and trapezius muscles in the
thorax to the gluteus maximus muscle inferiorly, forming the link to the pelvis (Vleeming et al., 1995).
Forces are then transmitted to the lower extremity via the iliotibial band (ITB), which runs from the

gluteus maximus muscle to the lateral epicondyle of the tibia (Snell, 2000).

Certain muscles, responsible for pelvic stability, attach directly to the thoracolumbar fascia and result
in proprioceptive, tensile changes in the fascia when active/contracting. These include the internal
oblique, transversus abdominus, gluteus maximus, multifidus, erector spinae, and biceps femorus
muscles (Lee, 2004).
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2.8.2 THE LOWER EXTREMITY FASCIA

The lower extremity fascia is actively involved in the function or dysfunction of the pelvic girdle (Lee,
2004). This fascia attaches to the iliac crest, sacrum, coccyx, inguinal ligament, ischial ramus, superior

pubic ramus, inferior pubic ramus, sacrotuberous ligament and the ischial tuberosity (Lee, 2004).

The fascia merges superiorly with the abdominal and thoracolumbar fascia of the trunk and inferiorly
with the iliac crest and gluteus maximus muscle as two bands, inserting into the iliotibial tract with the
TFL (Lee, 2004). The iliotibial tract blends with the aponeurosis of the quadriceps femorus muscle and
attaches to the head of the fibula, the femoral condyles and the tibial condyles (Lee, 2004).

2.9 ARTHROGENIC MUSCLE INHIBITION

Arthrogenic muscle inhibition refers to the presynaptic, protective, reflex inhibition of muscles
surrounding a damaged, painful, distended or dysfunctional joint (Rice and McNair, 2010 and Hopkins
and Ingersoll, 2000). This inhibition results in the failure of muscle groups within a common motor-
neuron pool to recruit all motor units and therefore, abnormal muscle function (Ingersoll, Palmieri and
Hopkins, 2003 Rice and McNair, 2010 and Suter et al., 2000).

When joint receptors receive excitatory stimulation through pain, capsule compression, ligamentous
stretching or irritation, interneurons transmit inhibitory impulses to the muscle to prevent movement
and further damage to the joint (Rice and McNair, 2010 and Crossman and Neary, 1995). Clinically,

this is seen as a perceived or actual weakness in the muscle (Suter et al., 2000).

Prolonged, constant decreased activity affects the joint at a muscular, bone and neural level with
resultant type-1 muscle atrophy, peri/subperiosteal bone resorption, elongation/stiffening of ligaments
with resultant reduction in tensile strength (White and Panjabi, 1990), decreased action potentials
across muscle fibre motor endplates and decreased levels of potassium and sodium transport
(Ingersoll, Palmieri and Hopkins, 2003). This alteration in the proprioceptive and motor control systems
of the muscle groups, results in changes in load transfer patterns, inefficient movement, increased
degenerative change, delayed rehabilitation and an increased risk for re-injury (Lee, 2004). Therefore,
with regards to this study, arthrogenic muscle inhibition in relation to the hip joint and its surrounding
musculature could be a major factor in the perpetuation of CNSLBP (Kirkaldy-Willis and Bernard,
1999).

Ingersoll, Palmieri and Hopkins (2003) argue that arthrogenic muscle inhibition is a natural protective
mechanism which, if removed, could leave the joint prone to re-injury or further damage. They do

agree that recovery can be accelerated by eliminating the arthrogenic inhibitory process, but suggest a
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controlled environment, with predictable loads and movement patterns, for rehabilitation in such

circumstances.

Treatment protocols for the elimination of the arthrogenic inhibitory reflex include transcutaneous
electrical nerve stimulation (TENS), the injection of lidocaine into the joint and cryotherapy, which is
the use of low temperatures for pain management and circulatory benefits (Hopkins and Ingersoll,
2000).

According to Tullberg et al. (1998), manipulation restores kinematic function to a joint and its’
surrounding musculature by normalizing the arthrogenic inhibitory reflex and interrupting the

nociceptive pain cycle.

The SIJ has a rich supply of nociceptive mechanoreceptors which can lead to arthrogenic inhibition of
muscles within its common motor neuron pool, specifically the hip joint (Sakamoto et al., 2001). Suter
et al.,, (2000) describes that, through the excitation of joint receptors, SIJ manipulation may alter
afferent input to the motor neuron pool which supply the muscles of the hip. This process decreases
arthrogenic inhibition and restores normal function to the joint (Suter et al., 2000).

According to Arokoski et al., (2002), most of the studies carried out on the subject of arthrogenic
muscle inhibition have focussed on the knee joint and its effect on the quadriceps femorus muscle.
There has yet to be a CNSLBP related study on arthrogenic muscle inhibition in relation to the hip

joint, which is situated anatomically at the more proximal end of the quadriceps femoral muscle.

2.10 THE KINEMATIC CHAIN

A ‘kinematic chain,” as described by Bergmann and Peterson (2011), is a group of articulations which
are intrinsically connected to function as a whole. When an individual places weight on a foot during
their normal walking gait, the foot is considered to be load bearing. In this state the ‘lower’ kinematic
chain, which constitutes all the interdependent articulations from the lumbar spine to the load bearing
foot, is considered to be ‘closed.’ In this state, any change in the biomechanics of one joint will have
immediate and lasting effects on the other joints in the kinematic chain (Bergmann and Peterson,
2011). Therefore a dysfunctional joint distal to the low back, yet within a common kinematic chain,
could predispose an individual to future LBP, relapse and a prolonged recovery time (McGill et al.,
2003). In a study conducted by De Luca et al., (2010), subjects previously diagnosed with hip
osteoarthritis benefited from chiropractic treatment of the full lower kinematic chain in terms of hip
ROM and the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) hip disorder

guestionnaire which focusses on patient perception and functional activities. This motivates a possible
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relationship between the low back and the hip joint and warrants further research into the link (De
Luca et al., 2010).

The hip joint connects the axial skeleton with the lower extremity at the articulation of the pelvis and
femur, where it supports multidirectional, gravitational and muscular forces up to four times an
individual’s body weight (Vleeming, 2012). It plays a vital role in maintaining the body’s centre of
gravity and stabilising the spine by orientating the femur to ensure correct weight transmission during
every day activities (Bergmann and Peterson, 2011). The hip’s ability to shift in the sagittal and coronal
plane allows for flexion/extension and lateral bending movements respectively (Mcgreggor and
Hukins, 2009).

The kinematic interdependence between the hip and the lumbar spine described above is further
emphasized in the development of the child’s spinal curves during their first three years of life. Initially,
the child’s gait differs from that of an adult, but, with the rotary ability of the hips, the trunk is able to
translate in the sagittal plane, allowing for the formation of the secondary cervical, thoracic and lumbar

curves. This is referred to as ‘the lumbo-pelvic click-clack movement’ (Snijders et al., 2004).

The hips provide a high level of mobility as well as muscular stability, co-ordination and balance for a
functional gait and, if hindered, can affect activities such as walking, bending forward and lifting
(Hendrick et al., 2011). Therefore, identification and treatment of hip dysfunction is imperative, yet is

often overlooked (Bergmann and Peterson, 2011).

The hips account for most of trunk flexion after 60 degrees in the healthy spine (Bergmann and
Peterson, 2011). One of the most important predictors of LBP, with regards to hip joint ROM, results
from a change in the hip’s strength and stability in the sagittal plane (i.e. in flexion and extension)
(McGill et al., 2003).

This change was observed in LBP patients by Vogt et al., (2003) and Liebenson (2007), who noted
weakness in hip extensors with a resultant early and prolonged activation of the erector spinae
muscles. Similarly, Van Dillen et al., (2000), noted tightness in the iliopsoas muscles with resultant,
restricted extension and lengthened extensors. Hussein et al., (1999) showed a decrease in stride
length and Lamoth et al., (2002) reported a more rigid/uncoordinated pelvic-thoracic gait with a slower
velocity in patients with LBP. An increase in waist hinging and a decrease in hip hinging were also
evident in the LBP patient’s lifting strategy (Sparto et al., 1997), and a decrease in hip movement was
noted during sit-to-stand activities (Etnyre et al., 1999).

This pattern of change is present in ‘lower crossed syndrome,’ characterised by weak/lengthened
gluteal and abdominal muscles and concomitant strong/short hip flexors and erector spinae muscles
which leads to a ‘sway-back’ posture that exposes the lumbar spine to excess load/strain (Chaitow et

al., 2001). Possible habitual causes of iliopsoas shortening include ‘foetal position sleeping,’ repetitive
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flexion at the waist, prolonged sitting and a sedentary lifestyle that may predispose or be a result of
LBP or both (Vleeming, 2012). If hypertonic, the CNS lowers the nociception threshold in the iliopsoas
resulting in increased inflammatory neuropeptides, decreased movement of the muscle and a
compensatory increase in lateral bending of the lumbar spine (Vleeming, 2012). Repetitive stress from
increased lateral bending patterns results in instability and fragility in the lumbo-sacral spine and
according to Vleeming (2012), in this state, any movement can cause injury. Ellison et al., (1990) also
noted that any decrease in hip ROM (especially external rotation) could subject the lumbar spine to

similar cumulative strain.

Walking is a repetitive daily activity, which, under normal biomechanical circumstances, is a highly
efficient action (Vleeming, 2012). On average, a person completes 2 500 gait cycles per day and by
the age of 30 will have completed 30 000 000 cycles (this number can be tripled depending on the
individual’s person’s job and lifestyle) (Vleeming, 2012).

The lliopsoas muscle, which flexes the hip during walking, attaches directly to the lateral vertebral and
intervertebral disc borders of T12 and L1-5, and biceps femoris, which extends the hip during walking,
continues as the lumbar intermuscular aponeurosis to attach to the lumbar vertebral TVPs (Vleeming,
2012). If an individual’s lower limb weighs 15 percent of their body weight and the iliopsoas muscle
flexes 2 500 times a day, the lumbar spine of a person weighing 70kg experiences 26 250kg per limb
per day of force during the hip flexion movement alone (Vleeming, 2012).

From the above mentioned information, one can expect that a hip related abnormal gait, trauma,
abnormal posture, developmental anomaly or degenerative joint disease (or a combination of these)
with consequential cumulative strain, could result in a chronic biomechanical syndrome, in this case
LBP (Vleeming, 2012). This leads us to “The Gait Theory”.

2.11 GAIT THEORY

Many of the symptoms related to CNSLBP have been linked to the kinematic strain of an abnormal
gait cycle rather than structural defects in the spine itself which is in accordance with the frequency of

recurrence and patient history associated with the condition (Dananberg and Guiliano, 1999).

The gait cycle is described as ‘the time interval and sequence of motion occurring between two

consecutive initial contacts of the same foot’ (Magee 2006). The lower kinematic chain is considered
to be closed from the time that the heel initially touches the ground, through the stance phase, to the
toe-off of the same foot (Magee, 2006). All movements and forces during this phase of the gait cycle

are absorbed throughout the lower extremity and joints constituting the chain (Magee, 2006).

19



The iliopsoas muscle, which is attached to the iliac crests; lumbar spine; vertebral septa and lumbar
discs, is the primary flexor of the hip joint during the swing phase (Bergmann and Peterson, 2011).
Failure of full extension at the hip joint during this phase due to a shortened iliopsoas muscle could
place abnormal strain on the lumbar spine. This failure could therefore be a major aetiological factor in
the chronicity of LBP (Dananberg and Guiliano, 1999).

Gradually the automatic, synchronicity of hip extension is diminished resulting in inefficient kinematics
during the toe-off, pre-swing and swing phases of the gait cycle and compensatory lateral bending of
the trunk towards the contralatetral side occurs (Vleeming, 2012). The contralateral quadratus
lumborum and hip extensor muscles are then recruited as a compensatory mechanism to bring the

following lower extremity into motion (Dananberg and Guiliano, 1999).

It has been shown that CLBP patients suffer from symptoms presenting on the same side as the
sagittal restriction. These include concomitant SIJ syndrome, greater trochanteric bursitis, tight
guadratus lumborum muscles and tight, weak gluteal muscles. A dysfunctionally tight quadratus
lumborum muscle can cause overuse and rotational strain to the fifth lumbar vertebrae due to the

muscles direct attachment to the iliac crest and iliolumbar ligament (Moore, Dalley and Agur, 2013).

Cibulka et al., (1998) noted that patients with CLBP in the SIJ region showed signs of increased
external hip rotation on the same side as the restricted SIJ, but CLBP patients without SIJ dysfunction
showed increased external hip rotation bilaterally. Lee (2004) indicated that postural asymmetry can
be present without pelvic girdle dysfunction but the inverse is not true, pelvic girdle dysfunction is

always indicative of postural asymmetry.

If the kinematic gait cycle is not assessed when dealing with LBP, it could become a perpetuating
cause of instability in the lumbar spine. This would explain the high levels of chronicity and recurrence

of the condition.

2.12 POSTURAL-BALANCE COMPLEX

The postural-balance complex results from the combined vestibular, visual, somatosensory and
proprioceptive afferent information processed by the CNS for functional neuromuscular control
(Lephart et al., 1997).

CLBP results in changes in postural alignment and balance (Nies and Sinnott, 1991; Sung, Yoon and
Lee, 2010 and Ham et al., 2010). According to Gill and Callaghan (1998), this could be related to the
proprioceptors in the lumbar spine which are affected by the biomechanical dysfunction. In a study

undertaken by Jo et al. (2011) to compare the stability of the lower extremities in patients with and
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without low back pain it was shown that, during the single leg standing test, those with low back pain

had a significantly shorter endurance time.

In order for functional movement to occur in the upper and lower extremities, it is necessary to have a
stable base from which to move, which in this case refers to the individual’s trunk and pelvis (Willson
et al.,, 2005 and Bouisset, 1991). Changes in balance and the stability of the lumbo-pelvic region
directly affect movement patterns of the lower limb and more specifically the hip joint, which could
therefore be considered as a part of the spine in terms of a kinematic chain (McGreggor and Hukins,
(2009).

2.13 LEG LENGTH INEQUALITY

Anatomical leg length inequality originates from osseous or structural differences, whereas functional
leg length inequality occurs due to compensatory positioning mechanisms and is a sign of pelvic
dysfunction (Magee, 2006). Discrepancies between leg lengths can result in pelvic obliquity, which is
the abnormal inclination of the pelvis and sacrum laterally, when standing neutrally on both legs
(Cooperstein and Lew, 2009 and Morscher, 1977). This increases the compensatory workload of the
hip joint abductors ( Inman, Ralston and Todd, 1981) and lumbar paraspinal muscles to maintain
balance in the pelvis, resulting in spinal ligamentous strain and biomechanical dysfunction (Friberg,
1983).

Manello (1992) argues that spinal joint dysfunction results in asymmetrical changes to the SlJ, pelvis
and lower extremity through muscle imbalances. This can result in torsional abnormalities, affecting
the flexors, extensors and femoral head position in the hip joints, thus causing leg length inequality
(Cooperstein and Lew, 2009). This results in compensatory external rotation to increase stability in the
shorter leg (Subotnick, 1999).

It has been shown that sacroiliac syndrome results in pelvic obliquity (Cibulka, Dellito and Koldehoff,
1988) and that pelvic obliquity results in hip joint dysfunction (Friberg, 1983). Although the studies
done on LBP in relation to leg length inequality are limited, Giles (1981) and Rowe (1971) have shown
an association and it is suggested that, when dealing with sacroiliac dysfunction, a practitioner should

assess the patient for functional or anatomical leg length discrepancies (Magee, 2006).

2.14 PAIN THEORY

The pain theory refers to the physical, motor dysfunction that occurs in patients suffering with pain or
the fear of pain in relation to psychosocial factors such as anxiety, past experiences, cultural beliefs,

barbiturate drugs, alcohol abuse and caffeine (Butler and Mosley, 2003). The presence or fear of pain
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has an effect on motor control (Hodges and Mosley, 2003), and can lead to changes in muscle bulk,
fibre type and recruitment patterns which could affect the lower extremities and hip joints (Hodges and
Richardson, 1996).

Addressing the psychosocial aspects of a patient suffering from CLBP is essential as sustained
emotional states lead to changes in muscle tone (Holstage, Bandler and Saper, 1996). Chronically
hypertonic muscles cause prolonged increases in joint pressure and strain as seen in the SlJs with
hypertonia of the pelvic muscles (Richardson et al., 2002). It is possible to alter dysfunctional motor
patterns by simply restoring the patient’s motivation through awareness and education (Hodges and
Mosley, 2003).

2.15 FEAR AVOIDANCE

Fear avoidance refers to the psychosocial behavioural patterns of someone with LBP who avoids
activity due to fear of pain or causing further damage, resulting in neuromuskuloskeletal disuse
syndromes which could affect the lower extremities and hip joints, depression and disability (Vlaeyen
and Linton, 2000). Fear avoidance is seen as a major risk factor for chronicity in LBP sufferers and is

more of an accurate predictor of disability than pain intensity (Crombez et al., 1999).

Some factors associated with individual fear avoidance behaviours include education, social factors,
vitality, drug use, perceived disability, the physician’s role and pain intensity (Crombez et al., 1999).
Physicians have varying personal behavioural patterns with regards to fear avoidance and these
habits are often transferred to the patient they are managing, for example: a physician who believes
that pain causing activities should be avoided when experiencing low back pain may advise their LBP
patients to be inactive (Poiraudeau et al., 2006). It has been shown that patients advised to rest in
bed as a management strategy for LBP have scored higher in future fear avoidance behaviour

guestionnaires with regards to physical activity (Fujii, Matsudaira and Oka, 2013).

According to recent CNSLBP management guidelines, physicians play an important role in the
development of fear avoidance and chronicity with regards to LBP and should encourage normal

activity and discourage bed rest (Koes et al., 2010).

2.16 MANIPULATIVE THERAPY

Chiropractic manipulation was used in this study as it has been shown to be a favourable treatment
option in the treatment of LBP and a variety of lower extremity conditions (Globe et al.,, 2008 and
Manga et al., 1993; Vernon, 2000; Bronfort, 2007 and Van Tulder, Furnan and Gagnier, 2005).

Seventy six percent of chiropractors in the United States stated that they often incorporated extremity
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manipulation into spinal condition treatment protocols (Christensen et al., 2005). Manipulation involves
a brief, high velocity/low amplitude (HVLA) impulse directed at a dysfunctional synovial joint to carry it
past its normal physiological ROM but within its anatomical ROM (Bergman and Peterson, 2011). This
releases the joint restriction, enabling it to move in its normal ROM, thereby restoring function to the
joint (Di Fabio, 1992).

Research highlights that manipulation of the spine has been subjected to more clinical trials than any
other form of treatment (Van Tulder et al., 2006) and its resultant positive effect on reducing pain and
disability has been clinically documented thoroughly (Kirkaldy-Willis and Cassidy, 1985; Roberts et al.,
1989; Schaefer and Faye, 1990; DiFabio, 1992; Vicenzino et al., 1998; Kirkaldy-Willis and Bernard,
1999; Vernon, 2000; Descarreaux, 2004; Van Tulder, Furnan and Gagnier, 2005; Haldeman, 2005;
Bronfort, 2007 and Elleuch, 2009). Random clinical trials have shown that manipulation is a highly
effective long-term method of treatment for CLBP of a mechanical origin (DiFabio, 1992) and has
demonstrated better results when compared to medical, physiotherapy and out-patient hospital
management over a 12 month period (Koes, Bouter and Van Mameren, 1992).

DiFabio (1992) states that the evidence motivating manipulation as a management strategy for lumbar
facet syndrome is clear and similarily, Gatterman (1990) highlights that it should be the treatment
method of choice when managing SIJ syndrome. Clinical trials support Gatterman’s (1990)
observation, presenting a 90% success rate (Van Tulder, Furnan and Gagnier, 2005). The most
effective postural method of patient positioning for manipulation of the SIJ has been shown to be the

side-lying posture, which was the posture utilized for this study (Cassidy and Mierau, 1992).

Various theories exist surrounding the mechanism of manipulative therapy with regards to mechanical
(physical) and neurophysiological (reflex) responses (Bergmann and Peterson, 2011), but the central
theory implies the presence of a lesion (Gatterman, 1995) that affects the biomechanical function of a
joint resulting in proximal and distal dysfunction and symptoms (Triano, 2000). This lesion is then
reduced through manipulation which, in relation to this study, involves the restoration of balance to the
joints and muscles composing the kinematic chain (Haldeman, 2005). This has a positive effect on the
arthrogenic inhibitory reflex and breaks the pain cycle by stretching the surrounding muscle tissue and

causing reflex relaxation (Van Tulder, Furnan and Gagnier, 2005).

This study involved low back (lumbar spine and SIJ) and hip joint manipulative therapy specific to
dysfunctional restrictions found. Manipulative procedures were standardized as far as possible with
regards to technique and a clinician was present to advise the most effective method of manipulation
through motion palpation. All low back manipulations were carried out in the side lying posture
(Bergmann and Peterson, 2011). Hip joint manipulation involved the general long-axis distraction,
which has also been shown to be the most effective method in restoring hip joint mobility in all

movement patterns (Cibulka and Dellito, 1993).
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2.17 CONCLUSION

This study aimed to contribute to and support the body of knowledge surrounding the hip joint’s
kinematic relationship to the low back and the associated dysfunctional relationship that may occur
between the two in a patient suffering from CNSLBP. This, in turn, would stimulate further investigation
into hip joint dysfunction, as well as other aspects of the lower kinematic chain’s functionality, leading

to a more effective management strategy and shorter recovery time for patients with CNSLBP.

It is evident that the lower limb (especially the hip articulation) is involved in spinal function and LBP
(McGreggor and Hukins, 2009). Magee (2006) described the importance of examining the pelvis,
especially the hip and sacro-iliac joints when investigating LBP. Leibenson (2007) describes the
importance of joint mobilisation in the sacro-iliac, anterior hip capsule and lumbar spine when treating
LBP and Brantingham et al., (2012) suggested more research is necessary with regards to
manipulation of the lower extremity due to a lack of supporting clinical trials. All muscular hip joint
motion is supplied by the lumbar spine and in turn, the muscles that move the hip have a large effect
on lumbar lordosis, pelvic tilt and lumbar spine movement with regards to flexion, extension, lateral

flexion and contra-lateral rotation (Reid, 1992).

Therefore, an imbalance or dysfunction in the lumbar spine could perpetuate dysfunction in the hip
joint and visa-versa, resulting in a dysfunctional lower kinematic cycle. Research has shown that hip
joint manipulation results in increased muscle strength as well as decreased muscle spasm and, as
such, improves muscle performance regardless of the presence or nature of the muscular and/or joint

dysfunction (Yerys et al., 2002).

Forbes (2009) investigated the distal articulations in the kinematic chain by studying the ankle joint’s
effect on LBP. Although the ankle does play a large role in the functional kinematic chain, Vleeming
(2012) states that spinal motion would be the same if an individual walked on their knees and
therefore, any joint below the knee can be considered to be secondary. This study, therefore, focussed
on more proximal articulations in the kinematic chain pertaining to the hip joint’s effect on LBP by
including hip joint manipulation with a low back manipulation treatment protocol. This supports the

knowledge surrounding this kinematic link and signifies a more holistic treatment protocol for LBP.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 INTRODUCTION

The following chapter reviews the research methodology followed during this study. This includes the
design, participant recruitment and evaluation procedure, and the measurement tools used to obtain

the data. The statistical procedures used to analyse the data obtained are also discussed.

3.2 DESIGN

This study used a randomised controlled clinical design in the quantitative paradigm to determine the

beneficial effect of hip manipulation in the case of CNSLBP with concomitant hip joint dysfunction.

3.3 RESEARCH TOPIC APPROVAL

Full approval of the research proposal was granted by the Research Higher Degrees Committee
(RHDC) on the 26™ of April 2016 (Appendix O) and the Institutional Research Ethics Committee
(IREC) on the 16™ of August 2016 (Appendix N). IREC reference number: REC 60/16.

3.3 METHOD

3.3.1 SAMPLE

3.3.1.1 SAMPLE RECRUITMENT

Posters and flyers (Appendix K), with appropriate authoritative permission, advertised the study
around the Durban University of Technology (DUT) campus, at all DUT clinics, health stores,
hospitals, schools, sports clubs, gyms, occasional sporting events, private chiropractic practices and
other health care facilities. Active recruitment was done through word of mouth, and new patients
visiting the DUT Chiropractic Day Clinic (CDC).

3.3.1.2 SAMPLE SIZE

It was agreed that 50 participants with CNSLBP and hip joint dysfunction would be sufficient for this
study (Esterhuizen, 2015). This was an increased population as per recommendations by similar and

comparable, yet unpublished, research (Matkovich, 2004; Campbell, 2007 and Forbes 2009).
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3.3.1.3 SAMPLE CHARACTERISTICS

Participants were recruited from Durban and surrounding areas. The participants were of any ethnic
group or gender and between the ages of 18 to 45 years. Participants had CNSLBP and hip joint
dysfunction. The measurement tools utilized in this study had not been validated in isiZulu and the
researcher was not able to speak isiZulu therefore all documents, questionnaires, recruitment posters

and telephonic screenings were in English to avoid negatively affecting the data.

Anyone responding to the posters/flyers underwent a brief telephonic screening (Appendix L)
consisting of the relevant inclusion/exclusion criteria. This determined if they were provisionally
appropriate for the study. Those who had provisionally qualified for the study, were then booked for
their first consultation.

The initial consultation included a thorough case history, physical examination and the relevant low
back and hip regional examinations. Participants, who met the inclusion criteria and qualified for the
study, signed a Letter of Informed Consent (Appendix A) and were divided equally and randomly into
two groups of 25 each (Group A and B).

3.3.1.4 SAMPLE ALLOCATION

Random allocation was carried out by the use of a large envelope containing 70 small pieces of paper.
On 35 pieces, Group A was written and on the other 35, Group B was written. “Blind” selection of a
letter (A or B) was carried out by the researcher and clinician on duty. The participant was then
allocated according to the letter chosen.

3.3.1.5 INCLUSION AND EXCLUSION CRITERIA
3.3.1.5.1 INCLUSION CRITERIA
* Participants had to sign a Letter of Informed Consent (Appendix A). This stated that they
understood and agreed to the research procedures and that they could withdraw from the study
at any stage.
+ Participants had to be older than 18 years in order to ensure no issues regarding parental

consent occurred and under 45 years to reduce the risk of sacroiliac and/or spinal ankylosis
(Kirkaldy-Willis and Bernard, 1999).
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+ Participants had to present with a clinical history, signs and symptoms of posterior facet
syndrome and/or SIJ syndrome. Orthopaedic tests were performed for facet syndrome and SIJ

syndrome, of which three out of four needed to have been positive.

» Participants had to present with unilateral or bilateral hip joint dysfunction in terms of end-feel
and ROM. This was assessed for by the researcher using motion palpation techniques and
was confirmed by the clinician on duty at the time. An inclinometer was used to objectively

gquantify the changes in ROM.
3.3.1.5.2 EXCLUSION CRITERIA:

+ Potential participants were excluded if they had contraindications to lumbar spine and hip
manipulation, for example, but not limited to: disc herniation with neurological deficits, fractures
and tumours (Bergmann and Peterson, 2011).

+ Potential participants who had previous hip or spinal surgeries.

» Potential participants who had received any treatment or medical intervention within 48 hours
prior to the onset of the study were required to wait three days without further treatment before

joining the study (Poul et al., 1993). There were no incidences as such.

» Potential participants who required further diagnostic procedures to confirm a diagnosis were

referred.

» Potential participants who were unable to attend the appropriate appointments at the DUT
CDC.
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3.4 CLINICAL PROCEDURE

3.4.1 SUMMARY

Initial telephonic interview Diagnosis appropriate for the study
v
Participant meets criteria Subjective and Objective Data Obtained
Initial consultation ::'Itl. cm:u::l.;:“ prior to first, third and fifth
' mm ::;m' nformed consent Participants placed randomly into groups Aor B
+  Complste Case History (Appendix B),
Phiysical (Appendix C), lirmnbar +  Group A WHl receive bow back manipulation only
regronal (Appendic D), hip joint + Group B: WHl receive low back manipulation and hip
regional (Appendix E) and a spape manipulation
note (Appendix

Beoth groups undergo two treatment consultations per week for two weeks with a fifth
consultation for data collection .

Data will then be statistically analysad in tarms of objective and subjactive results

3.4.2 INITIAL CONSULTATION AND ORTHOPAEDIC TESTS

Potential participants who passed the telephonic screening (Appendix L) were then booked for an
initial consultation at the DUT CDC. A thorough case history (Appendix B) and physical examination
(Appendix C) was then performed to rule out any excluding factors, followed by the significant regional
examinations of the low back (Appendix D) and hip joints (Appendix E).

In order to assess the potential participant for the presence of posterior facet syndrome and/or
sacroiliac syndrome, the following orthopaedic tests were performed by the researcher and the
clinician on duty. Three out of four of the tests for both posterior facet syndrome and sacroiliac
syndrome were required to be positive. These tests, combined with the relevant clinical history, signs
and symptoms enabled the researcher to make the respective diagnoses. (Kirkaldy-Willis and
Bernard, 1999).

3.4.2.1 POSTERIOR FACET JOINT ORTHOPAEDIC TESTS

e Kemp’s Test: The participant was asked to sit upright on the plinth with their arms crossed
over their chest. They were then laterally flexed, extended and rotated over the facet being
tested while a posterior to anterior (P-A) force was applied by the practitioner. A positive result

was discomfort at the facet joint (Magee, 2006).
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Spinous Percussion Test: The participant was asked to lie in the prone position while the
practitioner utilized a reflex hammer to lightly percuss the spinous processes. A positive sign

was a mild discomfort (Bergmann and Peterson, 2011).

Palpatory Tenderness Test: The participant was asked to lie in the prone position while the
practitioner palpated the spinous processes, interspaces and facet joints (2.5cm lateral to the
spinous process) for tenderness, muscle spasm or any other sign or symptom of pathology
(Magee, 2006).

Facet Joint Challenge: The participant was asked to lie in the prone position while the
practitioner used the spinous processes of two adjacent vertebrae as levers to apply horizontal
forces in opposing directions and stress the respective facet joint. A positive result was pain or
discomfort at the facet joint (Gatterman, 1990).

3.4.2.2 SIJ ORTHOPAEDIC TESTS

Laslett (2008) stated that 3 or more positive pain provocation tests for sacroiliac syndrome, as listed

below, had up to 91 percent sensitivity and 78 percent specificity.

Gaenslen’s Test: The participant was asked to lie in the supine position while the practitioner
flexed the knee and hip on the suspected dysfunctional side with the opposite hip and knee in
extension. A downward force was applied to reach end ROM resulting in posterior rotation of
the ipsilateral ilium on the sacrum. A positive result was pain at the ipsilateral SIJ (Magee,
2006).

Erichsen’s Test: The participant was asked to lie in the prone position while the practitioner
flexed the knee on the suspected dysfunctional side to 90 degrees and extended the ipsilateral
side at the hip joint. This was done by applying a stabilizing force at the iliac crest and pulling
the participants leg up into extension with a thigh contact, superior to the knee. A positive result

was pain at the ipsilateral SIJ (Magee, 2006).

Patrick Faber’s Test: The participant was asked to lie in the supine position while the
practitioner flexed the knee and flexed, abducted and externally rotated the hip joint on the side
of suspected dysfunction, while the opposite hip was left in extension. A downward force
towards the ground was then applied on the ipsilateral knee, while the opposite side was
stabilized at the hemi-pelvis. A positive result was discomfort felt at the ipsilateral SIJ (Magee,
2006). Broadhurst and Bond (1998) demonstrated this test to be 77% sensitive and 100%

specific.
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o Lateral recumbent sacroiliac joint compression Test: The participant was asked to lie in
the side-lying position, on any side, while the practitioner applied a downward force to the iliac

crest. A positive result was discomfort felt at the SIJ (Magee, 2006).

3.4.2.3 HIP JOINT MOTION PALPATION

Motion palpation was performed by the researcher and the clinician on duty to detect hip joint
restrictions in at least one of the participant’s hips during any ROM test. The following motion palpation
techniques were performed (Bergmann and Peterson, 2011):

e Long axis Distraction: The participant was asked to lie in the supine position while the
practitioner straddled the participant’s thigh, placing the epicondyles of the limb being tested
between his knees to stabilize the limb. While palpating the ipsilateral iliofemoral joint with
outer hand at the greater trochanter and stabilizing the pelvis at the anterioir superior iliac spine
(ASIS) with the other, the practitioner straightened his/her legs to produce a distracting force on
the limb being tested. A lack of a ‘springy’ joint feel at the end ROM would indicate restriction

(Bergmann and Peterson, 2011).

¢ Internal and External Rotation: With the participant in the supine position, the practitioner
flexes the knee and hip of the limb being tested to 90 degrees. While palpating the iliofemoral
joint with one hand, the other hand holds the calf which is used to induce rotation until
discomfort is reported by the participant or restriction is perceived by the practitioner
(Bergmann and Peterson, 2011).

e Flexion: With the participant in the supine position, the limb being tested is flexed at the knee
and hip until discomfort is reported by the participant or restriction is perceived by the

practitioner (Bergmann and Peterson, 2011).

3.4.3 INTERVENTION AND FREQUENCY

Joint restrictions in the low back and hip were identified by means of motion palpation by the
researcher and confirmed by the clinician on duty. These techniques were carried out to determine the
most effective method of manipulation in terms of the spinal level and hip joint sidedness, and spinal
and hip joint plane and direction of restriction (Schaefer and Faye, 1990). A diagnosis was then noted
in the SOAPE note (Appendix F), thereafter, a clinician on duty reviewed the diagnostic procedure, the
participant was randomly allocated into Group A or Group B as mentioned previously and, finally, the

participant was approved and signed off.
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Group A: received low back manipulation alone

Group B: received combined low back and hip manipulation.

According to Globe et al. (2008), CLBP treatment should follow a protocol of two to three treatments
per week, for two to four weeks with a re-evaluation at two to four weeks from initial consultation. For
the purpose of this study, participants were scheduled for five consultations within two weeks with data

collection occurring prior to the intervention at the first, third and fifth consultations.

3.4.3.1 INTERVENTION PROCEDURE

All low back manipulations were carried out by the researcher in the side lying posture (Bergmann and
Peterson, 2011). Hip joint manipulation, in the supine position, consisted of a general long-axis
distraction, which has been shown to be the most effective in manipulative technique in restoring
general hip joint mobility (Cibulka and Dellito, 1993). The manipulated joints were then re-assessed in

terms of mobility to ensure that the manipulation was effective.

3.4.3.1.1 LUMBAR SPINE MANIPULATION AND SACROILIAC JOINT MANIPULATION.

The participant was asked to face the researcher in the side lying position with the affected side up
and their arms were crossed over their chest. The researcher then flexed the ipsilateral hip to the point
of joint tension in the low back (Byfield, 2005).

The researcher used their cephalad hand to stabilize the participant at the shoulder while the
participants’ hip was adducted and flexed to the point of joint tension in the low back (Byfield, 2005).
Simultaneously, the researcher used their caudal hand to motion palpate the restricted joint to the
point of elastic restriction at which time a HVLA thrust was delivered to this joint with an inferior vector
and body drop technique (Byfield, 2005).

3.4.3.1.2 THE HIP JOINT

To perform a long axis distraction manipulation of the hip joint, the patient was asked to lie in the
supine position. The researcher placed the epicondyles of the limb being manipulated between their
bent knees and firmly gripped the thigh with their hands. The participant was asked to stabilise

themselves by holding the sides of the bed and the researcher straightened their legs with a HVLA
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thrust to produce a long-axis distracting force on the limb and iliofemoral joint (Bergmann and
Peterson, 2011).

3.5 MEASUREMENT TOOLS

3.5.1 SUBJECTIVE DATA

3.5.1.1 NUMERICAL PAIN RATING SCALE (APPENDIX G) (Jenson et al., 1986)

A Numerical Pain Rating Scale is a reliable tool used to subjectively quantify the degree of
effectiveness of a treatment protocol in terms of a decreased patient perception of pain on a numerical
scale (Bolton and Wilkinson, 1998). The participant was asked to numerically rate their level of pain
from 0-10, with O being no pain at all and 10 being the worst pain imaginable. This was repeated as
part of four separate questions relating to the pain they felt at the time, their usual level of pain over
the past week, their lowest level of pain over the past week and their worst level of pain over the past
week. The current level of pain was noted (NPRSc) as well as an average of the four pain ratings
(NPRSav).

3.5.1.2 OSWESTRY LOW BACK DISABILITY QUESTIONNAIRE (APPENDIX H) (Fairbank

and Pynsent, 2000)

This scale is considered to be more accurate than other disability scales in relation to CLBP (Davidson
and Keating, 2002). This survey consisted of ten questions and was used to acquire subjective data
relating to the participant’s functional ability to perform normal everyday activities associated with LBP.
Each question scored zero to five, with a total possible score of 50. An average percentage was then
calculated providing a functional disability rating from zero to 100. If the participant left out a question,
the percentage was calculated from the adapted total possible score. The interpretations of scores are

listed as follows (Fairbank and Pynsent, 2000).

3.5.1.3 INTERPRETATION OF OSWESTRY LOW BACK PAIN DISABILITY INDEX SCORE

0% to 20%: minimal disability: = The participant can cope with most activities of daily living.
Usually no treatment is indicated apart from advice on lifting
sitting and exercise.

21%-40%: moderate disability: = The participant experiences more pain and difficulty with sitting,
lifting and standing. Travel and social life are more difficult and
they may have difficulty functioning at work. Personal care,
general activity and sleeping are not grossly affected and the

patient can usually be managed by conservative means.
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41%-60%: severe disability: The participant complains of pain and, as such, activities of daily
living are affected. These participants require a detailed
investigation.

61%-80%: crippled: Back pain impinges on all aspects of the patrticipant's life. Positive
intervention is required.

81%-100%: These patients are either bed-bound or exaggerating their

symptoms.

3.5.2 OBJECTIVE DATA:

3.5.2.1 FORCE DIAL ALGOMETRY (APPENDIX I)

Algometry pain tolerance readings have shown excellent reliability and can therefore be used for
objective medico-legal documentation of pain intensity (Livingston et al., 1998). The Wagner Force
Dial Pressure Algometer FDK20 (Wagner Instruments, P. O. Box 1217, Greenwich, CT, 06836, U.S.A)
is able to measure forces applied to it in kilograms per square centimetre. The tool was used to
objectively quantify the participant’s response to treatment in terms of pain tolerance to force applied

by the examiner.

Before taking a measurement, the researcher explained the procedure to the participant and advised
that some discomfort would be felt and on feeling such, to inform them. The algometer was set to 0.
The area of measurement was localised by palpation in the quadratus lumborum myofascial trigger
points bilateral to the superior border of the fourth lumbar vertebrae. The researcher then applied force
at one kilogram per square centimetre, per second, perpendicular to the skin. When the participant
first perceived discomfort, they notified the examiner and an average of three readings was noted as

their current pain threshold bilaterally.

3.5.2.2 INCLINOMETER (APPENDIX J)

The ‘Saunder’s digital handheld inclinometer’ was used to measure hip joint and lumbar ROM. Both
intra and inter examiner reliability have proved excellent for the inclinometer which has been shown to
be highly reliable when measuring trunk ROM (Saur et al., 1996) and a valuable tool in detecting hip
joint ROM in children (Herrero et al., 2011). Hand-held inclinometer measurements were shown to be

highly accurate when compared to digital inclinometer and goniometer measurements (Boyd, 2012).

Anatomical landmarks were noted to standardize the placement of the inclinometer. For low back

ROM measurements this landmark was at the level of the first lumbar vertebrae during flexion tests
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(with the inclinometer vertically along the lumbar spine inferior to this landmark) and at L3 during

rotation tests.

For hip joint ROM, the landmark was at the greater trochanter for the flexion test and at the tibial
tuberosity for internal and external rotation tests. Low back ROM was measured in flexion, left rotation
and right rotation with the participant in the seated position. Hip ROM tests were done in the supine

position, for flexion, and in the seated position for internal and external rotation.

In order to standardize the hip rotation ROM tests, participants sat in a neutral position with their knees

at the edge of the bed. An average of three measurements was captured for each ROM test.

3.5.2.3 MEASUREMENT FREQUENCY

The objective and subjective measurements were completed prior to treatment at the initial, third and
fifth consultations.

3.6 ETHICAL CONSIDERATIONS

All participants had to have read the informed consent (Appendix A) and signed a statement of

agreement to participate in the study which informed them of the following:

All information and data collected would be strictly confidential, and their nhame would not

appear in any research publication or replication thereof.

¢ All the data collected would be stored for 5 years, and thereafter it would be destroyed.

¢ The participant would not be charged for any treatment, services or consumables rendered by

the researcher and no financial gain was awarded to the participant or the researcher.

e Should there have been a research-related injury or adverse reaction, the participant would not
have received compensation and they may have been excluded from the research and referred

for appropriate care.

e If the participant did not comply with the required treatment consultations within the required
time, became ill, was found to fulfil an exclusion criterion or had an adverse reaction to

treatment, they were withdrawn from the study.
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e The participant was allowed to withdraw from the study at any time for any reason what so ever
and this withdrawal did not affect their relationship with the researcher, the supervisor, DUT or

any other affiliations associated with this research.

Potential participants were screened for contra-indications to manipulation and excluded from the
study if necessary. According to Triano and Shultz (1997), the loads experienced in lumbar spine and
pelvic manipulations were safe and serious complications to treatment were extremely low (Terret and
Kleynhans, 1992).

Those participants who had not received manipulation before were informed with regards to the
procedure and the potential side-effects. There were no coercive factors involved in patient
recruitment and a maximum of 10% (N=50) of the participants were allowed to be DUT students to

prevent bias.

3.7 STATISTICAL METHODOLOGY

IBM SPSS version 24.0 (manufactured by SPSS Inc., 444N. Michigan Ave, Chicago, lllinois, 60611,
US) was used to analyse the data. A p value <0.05 was considered as statistically significant. Normal
distribution testing was completed using the One-Sample Kolmogorov-Smirnov Test. This was done
to justify the use of parametric testing. Frequency tables were computed in the case of the
demographic variables. Demographics were compared between the two treatment groups using t-tests
for quantitative normally distributed variables and Pearson’s chi square tests for categorical nominal or
ordinal variables. Baseline (pre-manipulation) quantitative outcomes were compared between the two
groups using t-tests. To determine the effect of the low back and low back and hip manipulations
separately, Intra-Group comparisons of outcomes over time were achieved using repeated measured
ANOVA generalized linear models. To compare the effect of the low back and low back and hip
manipulations, repeated measures ANOVA generalized linear models were used with Inter-Group
comparisons. A significant time*group interaction effect indicated a statistically significant differential

treatment effect. Profile plots were generated to compare the trends visually.
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CHAPTER FOUR
RESULTS

4.1.1 INTRODUCTION

This chapter will present and analyse the demographic, subjective and objective statistical findings
collated through the course of this study. Fifty participants were randomized into two equal treatment
groups (A and B). Group A included 25 subjects who had low back manipulation only. Group B
included 25 subjects who had a combined low back and hip manipulation. Subjective and objective
data was recorded before treatments at consultations one, three and five and then transcribed to the
data sheet (Appendix P) for statistical analysis by the statistician (Esterhuizen, 2017).

Abbreviations used in Chapter Four:

% Percentage

= Equals

< Smaller than

> Greater than

Ext Hip External Hip Rotation

Fix L/S Lumbar Spine Flexion

FiIx Hip Hip Flexion

Group A Treatment group received low back manipulation alone
Group B Treatment group received low back and hip manipulation
Int Hip Internal Hip Rotation

Lrot L/S Lumbar Spine Left Rotation

mean Mean Value

N Sample size

NPRSc Numerical Pain Rating Scale (Current Value)
NPRSav Numerical Pain Rating Scale (Average Value)
oDl Oswestry Low Back Pain Disability Index Value
p-value Level of Significance

Rrot L/S Lumbar Spine Right Rotation

sd Standard Deviation

SIG Significance

SIJ Sacroiliac Joint Manipulation
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t t-value for independent samples t-test
TP1 Algometer Average at Trigger Point 1 (left)
TP2 Algometer Average at Trigger Point 2 (right)

4.1.2 RESPONSE RATE

Over the course of the study, 75 potential participants showed an interest in the study. 61 of
these potential participants were included in the study, 11 dropped out and the remaining 14
were excluded.

The 61 participants were divided by random allocation into groups A and B:

» Group A had a total of 25 participants at the end of the study
» Group B had a total of 25 participants at the end of the study

A total of 50 participants completed the study from Group A and Group B

The drop out participants withdrew for various reasons including, but not limited to, work

commitments and personal reasons. Dropouts were replaced so as to achieve a 100%

completion rate.
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4.2 DEMOGRAPHICS

4.2.1 Age, Gender, Ethnicity

Table 4.1: DISTRIBUTION OF SAMPLE ACCORDING TO DEMOGRAPHIC
CHARACTERISTICS

N Column N %
Group A 25 50.0%
B 25 50.0%
Gender Male 24 48.0%
Female 26 52.0%
Ethnicity Black 10 20.0%
Coloured 2 4.0%
Indian 8 16%
White 30 60.0%
Age: mean (sd) 28.4 (7.6) years

Table 4.1 shows that 52% of the sample (n=50) were female (n=26), 60% were white (n=30) and the

average age was 28.4 years.



Table 4.2: ONE-SAMPLE KOLMOGOROV-SMIRNOV AND SHAPIRO-WILK TEST FOR

NORMALITY ON BASELINE DATA

Tests of Normality

Kolmogorov-Smirnov?® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FIx Hip 0.093 50 0.200° 0.978 50 0.455
Int Hip 0.085 50 0.200° 0.975 50 0.356
Ext Hip 0.087 50 0.200° 0.915 50 0.002
FIx L/S 0.060 50 0.200° 0.988 50 0.904
Lrot L/S 0.094 50 0.200° 0.871 50 <0.001
Rrot L/S 0.226 50 <0.001 0.768 50 <0.001
TP1 0.097 50 0.200° 0.964 50 0.135
TP2 0.105 50 0.200° 0.969 50 0.211
NPRSc 0.161 50 0.002 0.948 50 0.029
NPRSav 0.105 50 0.200° 0.973 50 0.295
ODI 0.187 50 <0.001 0.877 50 <0.001

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

The data in Table 4.2 reflects that the baseline data follow an approximately normal distribution for
most variables except for Rrot L/S L/S, NPRSc and ODI (p<0.001).
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4.3 Comparison of Demographics between Treatment Groups

The demographics and baseline (pre-manipulation) outcomes were checked for consistency between
the two groups to ensure that the randomization process was complete and that the two groups were
equivalent at the beginning of the study. Thus, any changes found at the endpoints would then reflect
the intervention’s effect only and that any changes in the participant’s condition did not come about by
chance or coincidence.

Table 4.3: COMPARISON BETWEEN TREATMENT GROUPS IN TERMS OF AGE

Group Statistics
Group N Mean sd Std. Error p-
Mean value
Age A 25 29.52 7.506 1.501 0.308
B 25 27.32 7.598 1.520

Table 4.3 reflects that there were no statistical differences in terms of mean Age between the
treatment groups (p=0.308).
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Table 4.4: COMPARISON BETWEEN TREATMENT GROUPS IN TERMS OF ETHNICITY,
GENDER AND SI SIDEDNESS

Group p-
value
A B Total
N Column N Column N Column
N % N % N %
Gender Male 11 44.0% 13 52.0% 24 48.0% 0.571
Female 14 56.0% 12 48.0% 26 52.0%
Ethnicity Black 6 24.0% 4 16.0% 10 20.0% 0.387
White 16 64.0% 14 56.0% 30 60.0%
Indian 3 12.0% 5 20.0% 8 16.0%
Coloured 0 0.0% 2 8.0% 2 4.0%
Other 0 0.0% 0 0.0% 0 0.0%
Sl none 4 16.0% 2 8.0% 6 12.0% 0.588
Sidedness
right 13 52.0% 11 44.0% 24 48.0%
left 5 20.0% 6 24.0% 11 22.0%
both 3 12.0% 6 24.0% 9 18.0%

Table 4.4 reflects that there were no statistical differences in terms of gender between the treatment
groups (p=0.571). Neither ethnicity nor the side of SIJ restriction (S| Sidedness) differed either
(p=0.387 and 0.588 respectively).



4.4 Comparison of Baseline Outcomes between Treatment Groups

Table 4.5: COMPARISON OF PRE-MANIPULATION READINGS BETWEEN THE
TREATMENT GROUPS: PARAMETRIC TESTS

Group p

FIx Hip A 0.679
B

Int Hip A 0.469
B

Ext Hip A 0.327
B

Flx L/S A 0.070
B

Lrot L/S A 0.348
B

TP1 A 0.619
B

TP2 A 0.532
B

NPRSav A 0.198
B

The results in Table 4.5 reflect that the pre-manipulation readings were not significantly different

between treatment groups (p>0.05)



Table 4.6: COMPARISON OF PRE-MANIPULATION READINGS BETWEEN THE
TREATMENT GROUPS: NON PARAMETRIC TESTS

Null Hypothesis Test Sig Decision
The distribution of Rrot is the same Independent Samples: | 0.705 Retain the
across all categories of the Group Mann-Whitney Test null
Hypothesis
The distribution of Rrot is the same Independent Samples: | 0.393 Retain the
across all categories of the Group Mann-Whitney Test null
Hypothesis
The distribution of Rrot is the same Independent Samples: | 0.961 Retain the
across all categories of the Group Mann-Whitney Test null
Hypothesis

The results in Table 4.6 reflect that the pre-manipulation readings were not significantly different
between treatment groups (p>0.05).



4.5 Assessment of the Treatment Effect

4.5.1 Intra-Group Analysis

4.5.1.1 Objective Outcomes

451.1.1 Inclinometer ROM Tests

Table 4.7: HIP FLEXION INTRA-GROUP ANALYSIS

Group Effect Value Sig.
A Time Pillai's Trace 0.440 0.001
Wilks' Lambda 0.560 0.001
Hotelling's Trace 0.787 0.001
Roy's Largest Root 0.787 0.001
B Time Pillai's Trace 0.176 0.107
Wilks' Lambda 0.824 0.107
Hotelling's Trace 0.214 0.107
Roy's Largest Root 0.214 0.107

The information from Table 4.7 showed that there was a highly statistically significant change in this
outcome over time in Group A (p=0.001) but not in Group B (p=0.107). As can be seen in the figures
4.1 and 4.2, Group A increased linearly over time while Group B increased steeply and then

decreased.



FIGURE 4.1: MEAN HIP FLEXION BY TIME IN GROUP A
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Table 4.8: HIP INTERNAL ROTATION INTRA-GROUP ANALYSIS

Group Effect Value Sig.
A Time Pillai's Trace 0.293 0.019
Wilks' Lambda 0.707 0.019
Hotelling's Trace 0.415 0.019
Roy's Largest Root 0.415 0.019
B Time Pillai's Trace 0.418 0.002
Wilks' Lambda 0.582 0.002
Hotelling's Trace 0.719 0.002
Roy's Largest Root 0.719 0.002

The information in Table 4.8 showed that both groups ROM increased significantly over time (p<0.05).

Table 4.9: HIP EXTERNAL ROTATION INTRA-GROUP ANALYSIS

Group Effect Value Sig.

A Time Pillai's Trace 0.292 0.019
Wilks' Lambda 0.708 0.019
Hotelling's Trace 0.413 0.019
Roy's Largest Root 0.413 0.019

B Time Pillai's Trace 0.306 0.015
Wilks' Lambda 0.694 0.015
Hotelling's Trace 0.440 0.015
Roy's Largest Root 0.440 0.015

The information in table 4.9 showed a statistically significant increase in ROM in both groups (p<0.05).

46



Table 4.10: LUMBAR FLEXION INTRA-GROUP ANALYSIS

Group Effect Value Sig.

A Time Pillai's Trace 0.334 0.009
Wilks' Lambda 0.666 0.009
Hotelling's Trace 0.501 0.009
Roy's Largest Root 0.501 0.009

B Time Pillai's Trace 0.279 0.023
Wilks' Lambda 0.721 0.023
Hotelling's Trace 0.387 0.023
Roy's Largest Root 0.387 0.023

The information in Table 4.10 showed a statistically significant increase in ROM in both groups

(p<0.05).

Table 4.11: LUMBAR LEFT ROTATION INTRA-GROUP ANALYSIS

Group Effect Value Sig.

A Time Pillai's Trace 0.224 0.054
Wilks' Lambda 0.776 0.054
Hotelling's Trace 0.288 0.054
Roy's Largest Root 0.288 0.054

B Time Pillai's Trace 0.229 0.050
Wilks' Lambda 0.771 0.050
Hotelling's Trace 0.297 0.050
Roy's Largest Root 0.297 0.050

The information in Table 4.11 showed a non-significant increase in ROM in Group A (Figure 4.3;

p>0.05) and a marginally significant increase in ROM in Group B (Figure 4.4; p<0.05).




FIGURE 4.3: MEAN LUMBAR LEFT ROTATION BY TIME IN GROUP A
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FIGURE 4.4: MEAN LUMBAR LEFT ROTATION BY TIME IN GROUP B
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Table 4.12: LUMBAR RIGHT ROTATION INTRA-GROUP ANALYSIS

Group Effect Value Sig.

A Time Pillai's Trace 0.046 0.579
Wilks' Lambda 0.954 0.579
Hotelling's Trace 0.049 0.579
Roy's Largest Root 0.049 0.579

B Time Pillai's Trace 0.436 0.001
Wilks' Lambda 0.564 0.001
Hotelling's Trace 0.772 0.001
Roy's Largest Root 0.772 0.001

The information in Table 4.12 showed very little change in ROM in Group A (p>0.05), following an

initial decrease and a significant increase in ROM in Group B (p<0.05) as seen in Figures 4.5 and 4.6,

respectively.
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FIGURE 4.5: MEAN LUMBAR RIGHT ROTATION BY TIME IN GROUP A
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FIGURE 4.6: MEAN LUMBAR RIGHT ROTATION BY TIME IN GROUP B
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4.5.1.1..2 Force Dial Algometry Tests

Table 4.13: TP1 INTRA-GROUP ANALYSIS

Group Effect Value Sig.

A Time Pillai's Trace 0.596 <0.001
Wilks' Lambda 0.404 <0.001
Hotelling's Trace 1.477 <0.001
Roy's Largest Root 1.477 <0.001

B Time Pillai's Trace 0.394 0.003
Wilks' Lambda 0.606 0.003
Hotelling's Trace 0.651 0.003
Roy's Largest Root 0.651 0.003

The information from TP1 Intra-Group Analysis showed a statistically significant increase in ROM in

both groups (p<0.05). Figure 4.7 shows a uniform increase in Group A over time, where-as Figure 4.8

shows an initial increase and then decrease over time in Group B.
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FIGURE 4.7: MEAN TP 1 BY TIME IN GROUP A
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FIGURE 4.8: MEAN TP 1 BY TIME IN GROUP B
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Table 4.14: TP2 INTRA-GROUP ANALYSIS

Group Effect Value Sig.

A Time Pillai's Trace 0.440 0.001
Wilks' Lambda 0.560 0.001
Hotelling's Trace 0.785 0.001
Roy's Largest Root 0.785 0.001

B Time Pillai's Trace 0.407 0.002
Wilks' Lambda 0.593 0.002
Hotelling's Trace 0.687 0.002
Roy's Largest Root 0.687 0.002

The information from TP1 Intra-Group Analysis table showed a statistically significant increase in ROM

in both groups (p<0.05).

53



4.5.1.2 Subjective Outcomes

4.5.1.2.1 Oswestry Low Back Pain Disability Index

Table 4.15: OSWESTRY LOW BACK PAIN DISABILITY INDEX

Group Effect Value Sig.

A Time Pillai's Trace 0.618 <0.001
Wilks' Lambda 0.382 <0.001
Hotelling's Trace 1.615 <0.001
Roy's Largest Root 1.615 <0.001

B Time Pillai's Trace 0.679 <0.001
Wilks' Lambda 0.321 <0.001
Hotelling's Trace 2.116 <0.001
Roy's Largest Root 2.116 <0.001

The information in Table 4.15 showed a highly significant decrease in both group (p<0.001)



4.5.1.2.2 Numerical Pain Rating Scale

TABLE 4.16: NUMERICAL PAIN RATING SCALE (CURRENT)

Group Effect Value Sig.

A Time Pillai's Trace 0.636 <0.001
Wilks' Lambda 0.364 <0.001
Hotelling's Trace 1.749 <0.001
Roy's Largest Root 1.749 <0.001

B Time Pillai's Trace 0.578 <0.001
Wilks' Lambda 0.422 <0.001
Hotelling's Trace 1.368 <0.001
Roy's Largest Root 1.368 <0.001

The information in Table 4.16 indicates a highly significant decrease in current pain for both groups

(p<0.001).

TABLE 4.17: NUMERICAL PAIN RATING SCALE (AVERAGE)

Group Effect Value Sig.

A Time Pillai's Trace 0.667 <0.001
Wilks' Lambda 0.333 <0.001
Hotelling's Trace 2.007 <0.001
Roy's Largest Root 2.007 <0.001

B Time Pillai's Trace 0.536 <0.001
Wilks' Lambda 0.464 <0.001
Hotelling's Trace 1.154 <0.001
Roy's Largest Root 1.154 <0.001

The information in Table 4.17 reflects a highly significant decrease in pain for both groups (p<0.001).
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4.5.2Inter—Group Analysis

4.5.2.1 Objective Outcomes

4.1.2.1.1 Inclinometer ROM Tests

Table 4.18: HIP FLEXION INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.874 0.043
Time*Group | Wilks' Lambda 0.960 0.382
Group F 0.265 0.609

The information in Table 4.18 showed that for hip flexion, there was no evidence of a differential

treatment effect in the two groups (p=0.382). The information supplied in Figure 4.9 highlights that the

profiles of both treatments groups appeared to intersect after the 2" time point. However, this trend

was not statistically significant
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FIGURE 4.9: MEAN HIP FLEXION BY TIME IN GROUPS A AND B
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Table 4.19: HIP INTERNAL ROTATION INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.649 <0.001
Time*Group Wilks' Lambda 0.984 0.690
Group F 2.31 0.135

The information in Table 4.19 showed that for hip internal rotation, there was no evidence of a
differential treatment effect in the two groups (p=0.690). The information supplied in Figure 4.10
shows that the profiles of both treatments groups appeared to be relatively parallel over time. This

indicating that the outcome was not influenced by which treatment group the participant was in.

FIGURE 4.10: MEAN HIP INTERNAL ROTATION BY TIME IN GROUPS A AND B
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Table 4.20: HIP EXTERNAL ROTATION INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.719 <0.001
Time*Group | Wilks' Lambda 0.993 0.855
Group F 2.13 0.151

The information in Table 4.20 showed that for hip external rotation, there was no evidence of a

differential treatment effect in the two groups (p=0.855). The information supplied in Figure 4.11

highlights that profiles of both treatments groups appeared to be relatively parallel over time. This

indicating that the outcome was not influenced by which treatment group the participant was in.

FIGURE 4.11: MEAN HIP EXTERNAL ROTATION BY TIME IN GROUPS A AND B

32.000
o 30.0001
mn
a
=
=
=
[ ]
.
Lic ]
=
- -
3 28.000
m e
E /
)
LT ]
LI /
-
26,000 a
I T
1 2
time

Group

Low back manipulation

Low back and hip
manipulation

59



Table 4.21: LUMBAR FLEXION INTER-GROUP ANALYSIS

Effect Value p
Time Wilks' Lambda 0.702 <0.001 The
informa
Time*Group | Wilks' Lambda 0.955 0.336 tion in
Table
Group F 2.72 0.106
421

showed that for lumbar flexion, there was no evidence of a differential treatment effect in the two

groups (p=0.336). The information supplied in Figure 4.12 indicates that profiles of both treatments

groups appeared to be relatively parallel over time. This also indicating that the outcome was not

influenced by which treatment group the participant was in.

FIGURE 4.12: MEAN LUMBAR FLEXION BY TIME IN GROUPS A AND B
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Table 4.22: LUMBAR LEFT ROTATION INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.796 0.005
Time*Group | Wilks' Lambda 0.999 0.982
Group F 0.991 0.324

The information in Table 4.22 showed that for lumbar left rotation, there was no evidence of a

differential treatment effect in the two groups (p=0.982). The information supplied in Figure 4.13

highlights that the profiles of both treatments groups appeared to be relatively parallel over time. This

indicating that the outcome was not influenced by which treatment group the participant was in.

FIGURE 4.13: MEAN LUMBAR LEFT ROTATION BY TIME IN GROUPS A AND B
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Table 4.23: LUMBAR RIGHT ROTATION INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.855 0.025
Time*Group | Wilks' Lambda 0.917 0.130
Group F 1.88 0.176

The information in Table 4.23 showed that for lumbar right rotation, there was no evidence of a

differential treatment effect in the two groups (p=0.130). However, the information supplied in Figure

4.14 shows completely different profiles over time. Group B’s lumbar range of motion in right rotation

appeared to decrease between the first and second time point while Group A increased steadily

throughout. The trend is, however, not statistically significant.

FIGURE 4.14: MEAN LUMBAR RIGHT ROTATION BY TIME IN GROUPS A AND B
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4.5.2.1.2 Force Dial Algometry Tests

Table 4.24: TP1 INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.525 <0.001
Time*Group | Wilks' Lambda 0.977 0.585
Group F 0.470 0.496

The information in Table 4.24 showed that for the first Trigger Point area (TP1), there was no evidence
of a differential treatment effect in the two groups (p=0.130). However, the information supplied in
Figure 4.15 shows completely different profiles over time. Group B’s pain tolerance appeared to
increase steadily over time while Group A increased between the initial and third treatment
consultations and then decreased. The trend was not statistically significant.

63



Estimated Marginal Means

FIGURE 4.15: MEAN TP1 VALUES BY TIME IN GROUP A AND B
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Table 4.25: TP2 INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.581 <0.001
Time*Group | Wilks' Lambda 0.999 0.978
Group F 0.244 0.623

The information in Table 4.25 showed that for TP2, there was no evidence of a differential treatment

effect in the two groups (p=0.978). The information supplied in Figure 4.16 shows almost parallel

profiles over time.

FIGURE 4.16: MEAN TP2 VALUES BY TIME IN GROUP A AND B
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4.5.2.2 Subjective Outcomes

4.5.2.2.1 NPRSc and NPRSav

Table 4.26: NPRSc INTER-GROUP ANALYSIS

Effect Value p
Time Wilks' Lambda 0.397 <0.001
Time*G
Wilks' Lambda 0.999 0.966
P
Group F 1.52 0.224

The information in Table 4.26 showed that for NPRSc, there was no evidence of a differential

treatment effect in the two groups (p=0.966). The information supplied in Figure 4.17 points to almost

parallel profiles over time.
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FIGURE 4.17: MEAN NPRSC VALUES BY TIME IN GROUP A AND B
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Table 4.27: NPRSav INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.415 <0.001
Time*Group | Wilks' Lambda 0.985 0.702
Group F 0.345 0.559

The information in Table 4.27 showed that for NPRSav, there was no evidence of a differential
treatment effect in the two groups (p=0.702). The information supplied in Figure 4.18 indicates almost

parallel profiles over time.

FIGURE 4.18: MEAN NPRSAV VALUES BY TIME IN GROUPS A AND B
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4.5.2.2.2 Oswestry Low Back Pain Disability Index

Table 4.28: ODI INTER-GROUP ANALYSIS

Effect Value p

Time Wilks' Lambda 0.352 <0.001
Time*Group | Wilks' Lambda 0.946 0.418
Group F 131 0.258

The information in Table 4.28 showed that for the Oswestry Low Back Pain Disability Index scores

(ODI), there was no evidence of a differential treatment effect in the two groups (p=0.418). The

information supplied in Figure 4.19 highlights almost parallel profiles over time.

FIGURE 4.19: MEAN ODI VALUES BY TIME IN GROUP A AND B
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Table 4.29: MEANS FOR VARIABLES BY TREATMENT GROUP OVER TIME

Group
A B
Mean Standard Deviation Mean Standard Deviation
FIx Hip 97.85 10.99 99.48 16.15
FIx Hip 99.893 12.020 105.037 10.743
FIx Hip 104.639 9.502 102.812 24.034
Int Hip 25.973 5.445 27.080 5.285
Int Hip 28.894 5.408 30.660 5.211
Int Hip 29.425 4.628 32.066 6.000
Ext Hip 25.986 5.369 27.585 6.028
Ext Hip 27.84 4.57 29.85 4.86
Ext Hip 30.045 4.532 31.335 5.087
FIx L/S 48.999 15.939 57.386 16.069
Fix L/S 55.01 18.50 62.17 13.06
Fix L/S 62.35 15.67 64.64 13.68
Lrot 35.093 11.024 39.253 18.973
Lrot 39.60 14.50 43.35 19.23
Lrot 39.340 10.268 43.679 17.708
Rrot L/S 35.373 21.177 34.693 15.138
Rrot L/S 32.960 14.673 41.214 18.073
Rrot L/S 35.852 12.416 44.907 18.068
TP1 5.224 2.472 4.909 1.952
TP1 6.088 2.701 9.846 20.970
TP1 7.061 2.757 6.833 2.730
TP2 5.607 2.401 5.231 1.776
TP2 6.269 2.761 5.998 1.925
TP2 7.240 2.900 6.963 2.649
NPRSc 4.1 2.2 3.6 1.9
NPRSc 2.4 2.1 1.8 2.1
NPRSc 15 1.8 0.9 1.7
NPRSav 4.80 1.75 417 1.65
NPRSav 3.20 2.14 3.40 4.72
NPRSav 2.30 1.94 1.78 1.97
ODI 18.08 10.33 17.26 9.94
ODI 12.818 8.791 9.306 8.816
ODI 9.209 8.426 5.866 6.152
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4.6 SUMMARY AND REVIEW OF OBJECTIVES

Comparison between pre-manipulation scores between the two treatment groups did not indicate
significant differences. The groups were not different in terms of age, ethnicity, and gender. Further,
comparison between treatment groups in terms of subjective and objective baseline outcomes were
not significantly different (Table 4.5 and 4.6).

Intra-Group testing showed that there was a significant difference over time with regards to internal
rotation of the hip, external rotation of the hip, flexion of the lumbar spine, algometer average at TP1,
algometer average at TP2, NPRSc values, NPRSav values and ODI scores within both groups.
NPRSc and NPRSav values significantly decreased over time within both treatment groups.

Within Group A, the mean scores for hip flexion reflected an increase over time.

Within Group B, the mean scores for left and right rotation of the lumbar spine reflect a significant

change over time.

Inter-Group testing over time showed no significantly differential treatment effect for any of the

outcomes. This means that both manipulations were equally effective.
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CHAPTER FIVE
DISCUSSION

5.1 INTRODUCTION

This chapter discusses the demographic, subjective and objective statistics presented in Chapter
Four. It will also compare the outcomes to previous similar studies and literature. This research was
carried out over an eight month period. 61 participants with low back pain and hip joint restrictions
were recruited from the Durban area and surrounds. Of the 61 participants, 11 dropped out due to
work related and personal reasons. The participants consisted of males and females, ranging from
ages 18 to 45 years and were from various ethnic groups. The participants reported LBP that had
been present for more than six weeks. Pain levels were between 1.5 and 4.8 out of 10 on
presentation, with moderate levels of disability according to the Oswestry Low Back Pain Disability
Index. The participants were divided randomly and equally into two groups (A and B) of 25 each with
differing treatment protocols. Throughout the research process there were 11 ‘drop-outs’ who, for

various reasons, could not attend all 5 consultations within the limited two week time period.

5.2 Demographic Data

5.2.1 Age

Table 4.1 indicates that the mean age of the participants in the study was 28.4 years. The standard
deviation (sd) of the sample was 7.6 years. This is the extent of the deviation of ages of the sample as
a whole and reflects that the age distribution was relatively even. There was no significant difference in
the mean age between Groups A and B. This age range was chosen as Kirkaldy-Willis and Bernard
(1999) stated that there is a higher likelihood of degenerative changes in individuals over 45 years of
age.

Louw et al., (2007) indicated that low back pain is most common between the ages 35 to 55 years. A
more recent global prevalence study of low back pain that included 165 general population studies
from 54 different countries, published between 1980 and 2009 was conducted by Hoy et al, (2012) and
suggested it is most common between 40 to 80 years of age. Kirkaldy-Willis and Bernard (1999)
described three phases of degeneration in the spine and stated that symptomatic low back pain
initially presents during the second decade (between 20 to 30 years of age), in the dysfunctional
phase. This phase occurs when the initial biomechanical abnormality presents and progresses through
the instability phase to the stabilizing phase, when the body tries to stabilize the abnormal

biomechanics, resulting in muscle spasms and abnormal bony growth patterns (Kirkaldy-Willis and
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Bernard, 1999). The condition increases in recurrence, chronicity and severity as the patient ages and
progresses from stage one to three (Kirkaldy-Willis and Bernard, 1999) and then decreases

respectively after 65 years of age (Andersson, 1999).

The mean age of the sample recruited in this study reflects participants that are between the
dysfunctional and instability phases of chronic low back pain (Kirkaldy-Willis and Bernard, 1999).
Participants at this age have more time and energy to manage their condition and, with it being a more
recent development than in the case of older potential participants, they may be more motivated to try
and treat it (Jegan et al., 2017). Older potential participants may have accepted the chronicity of the

condition and learnt to deal with it

The Durban Metro Census (1999) stated that the majority of the Durban population (61.5%) was of
working age (25-45 years) and a more recent census (2011) placed 70 percent of the population in the
‘15 to 60 years of age’ category. This may have prohibited possible participants of the working age
category from joining the study as the consultations were only available during working hours from
Monday to Friday. This was reflected by the high occurrence of ‘dropouts’, all related to their inability

to attend the five consultations within two weeks due to unforeseen work commitments.

Another possible factor for the participants’ overall low mean age may relate to the study being
conducted at a university. Most students are between the ages of 18 to 25 years (Blauth et al., 2011)
and, as they regularly have to attend daily classes, they have better access to the research premises
in terms of exposure and convenience. Therefore, they would be more likely to respond to the

recruitment process and be able to continue with the consultations.

Regardless of the limitations mentioned above, both groups were equally limited with respect to the
mean population age and reflected a statistically insignificant p-value of 0.308 (Table 4.3). Thus, the

groups were homogenous and the age affect was negligible (Mout on, 1996).

5.2.2 Gender

As indicated in Table 4.1, overall, 48% of the participants (N=50) were male and 52% were female.
This represents an evenly distributed sample with a statistically insignificant p-value between groups
of 0.571 (Table 4.4).

Andersson (1999) indicated that the prevalence of low back pain is equal amongst males and females
which is in accordance with the gender distribution in this study. However, other studies are
contradictory, some suggesting that low back pain prevalence is higher among women than men

(Fillingim, 2009; Bailey, 2009; Leveille et al., 2001) and others have suggested that the condition is
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marginally more prevalent in males (Forbes, 2009; Roncarti and McMullen, 1998; and Burton et al.,
1995).

5.2.3 Ethnicity

In terms of ethnic distribution, Table 4.1 reflects that most of the total sample population (N=50) were
white (60%), followed by black (20%), Indian (16%) and coloured (4%). Between the two groups, the
ethnic distribution was relatively even with a statistically insignificant p-value of 0.387.

Docrat (1999) stated that low back pain had a higher prevalence in the Indian population (78.2%) than
the black population (57.7%) which is dissimilar to this study population, however according to the
Durban Metro census (2011), the Durban population has a black majority (51.12%), then Indian
(24.03%), then white (15.33%), then coloured (8.59%) and other ethnicity (0.93%). Therefore, due to
the black population being greater than the Indian and the coloured population, the higher occurrence

of black participants in this study is normal.

Unfortunately, there are no studies to date that represent the epidemiology of low back pain in South

Africa amongst the white population.

A study conducted by Yelverton (2012) suggested that the awareness of chiropractic was low amongst
the black culture and showed that as few as 17.1% (N=250) of the black population in Eastrand,
Johannesburg, South Africa, knew what chiropractic is. This lack of awareness could explain the low
number of black participants in the study (Yelverton, 2012), despite the higher prevalence of CNSLBP
amongst the black ethnicity. It is possible that the chiropractic profession is relatively new within the

respective population groups in terms of awareness, access and culture.

5.3 Comparison of Baseline Outcomes

Although baseline outcomes for right and left lumbar rotation, current NPRS and ODI scores (Table
4.2) were abnormally distributed among the total sample (N=50), objective and subjective baseline
outcomes between the treatment groups A and B were not significantly different (Table 4.5 and 4.6).
This shows that the randomization and inclusion/exclusion protocols were effective, resulting in
homogeneity (Mouton, 1996). There was also no statistically significant difference in terms of

sacroiliac sidedness between Groups A and B (p-value= 0.588).
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5.4 Discussion of Treatment Effect

5.4.1 Intra-Group Analysis

5.4.1.1 Objective Outcomes

5.4.1.1.1 Inclinometer ROM in the Hip Joint and Low back

Both groups increased significantly in terms hip internal and external rotation over time (Table 4.8 and
4.9). Group A showed a p-value of 0.019 in both internal and external rotation and Group B showed a
p-value of 0.002 for internal rotation and 0.015 for external rotation.

The overall ROM of the hip joint and lumbar spine in flexion also increased significantly from
treatments one to five in both groups. Table 4.7 reflects a highly significant change (p < 0.001) in

flexion of the hip joint in Group A.

This supports the kinematic link between the low back and the hip joint, suggesting that low back
manipulation alone does affect the ROM in the hip joint, and that hip manipulation has a beneficial
effect on lumbar rotation. This phenomenon could be explained by the athrogenic muscle inhibitory

reflex described in Chapter 2.

Arthrogenic muscle inhibition refers to the presynaptic, protective, reflex inhibition of muscles
surrounding a damaged, painful, distended or dysfunctional joint (Rice and McNair, 2010 and Hopkins
and Ingersoll, 2000). This inhibition results in the failure of muscle groups within a common motor-
neuron pool to recruit all motor units and therefore, abnormal muscle function (Ingersoll, Palmieri and
Hopkins, 2003 Rice and McNair, 2010 and Suter et al., 2000).

The hip joint and its’ surrounding musculature share a common motor neuron pool with the low back
(Sakamoto et al., 2001). Suter et al., (2000) describes that, through the excitation of joint receptors,
low back/SIJ manipulation may alter afferent input to the motor neuron pool which supply the muscles
of the hip. This process decreases arthrogenic inhibition and restores normal function to the joint
(Suter et al., 2000).

It should be noted that Group A showed a non-significant change in the lumbar ROM in terms of left
and right rotation over time, with a p-value of 0.054 and 0.579, respectively, and Group B showed a
significant change in left and right rotation of the lumbar spine with p-values of 0.050 and 0.001,
respectively. This suggests that hip joint manipulation has a significant effect on lumbar spine ROM
and further supports the kinematic link between the two and the role of the arthrogenic inhibitory reflex.
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5.4.1.1.2 Force Dial Algometer

Both groups showed a statistically significant increase (p<0.05) in pain tolerance at TP1 and TP2 over
time (Table 4.13 and 4.14), reflecting that manipulation, as a treatment option for CNSLBP, has a
positive effect on associated tenderness in surrounding musculature of the joint being manipulated
(Bergman and Peterson, 2011).

The central theory for this positive effect implies the presence of a lesion (Gatterman, 1995) that
affects the biomechanical function of a joint resulting in proximal and distal dysfunction and symptoms
(Triano, 2000). This lesion is then reduced through manipulation which, in relation to this study,
involves the restoration of balance to the joints and muscles composing the kinematic chain
(Haldeman, 2005). This has a positive effect on the arthrogenic inhibitory reflex and breaks the pain
cycle by stretching the surrounding muscle tissue and causing reflex relaxation (Van Tulder, Furnan
and Gagnier, 2005).

5.4.1.2 Subjective Outcomes

Table 4.15 shows that both groups reflected a highly significant decrease, or improvement (p<0.001),
in terms of Oswestry Low Back Pain Disability Index (ODI) scores over time. This improvement relates
to the participant’s functional ability to perform normal everyday activities associated with LBP and

motivates manipulation of the low back and/or hip joint when managing CNSLBP.

In terms of the Numerical Pain Rating Scale (NPRS), two values were taken. The first value reflected
the participant’s current perception of pain at the time of the consultation. This was recorded as
NPRSc. The second value was taken as an average of various pain perceptions over the previous
week. This was recorded as NPRSav. Table 4.16 reflects a highly significant change (p<0.001) in both
groups in terms of average and current NPRS scores over time. This shows that both groups

perceived an improvement in terms of their pain.

The subjective results from the ODI and NPRS outcomes are similar to other studies which concur that
low back manipulation is effective in the management of CNSLBP (Elleuch, 2009; Vernon, 2000;
Bronfort, 2007; Descarreaux, 2004; DiFabio, 1992; Haldeman, 2005; Gatterman, 1990; Van Tulder,
Furnan and Gagnier, 2005).
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5.4.2 Inter-Group Analysis

5.4.2.1 Objective Outcomes
5.4.2.1.1 Inclinometer

The results indicated that a combination of low back and hip manipulation does not result in a
statistically significant differential treatment effect to low back manipulation alone in terms of increased
hip and lumbar ROM.

5.4.2.1.2 Force Dial Algometry

A combination of low back and hip manipulation does not present a statistically significant differential
treatment effect to low back manipulation alone in terms of pain tolerance in the Force Dial Algometry

tests.

5.4.2.2 Subjective Outcomes

5.4.2.2.1 Oswestry Low Back Pain Disability Index

Table 4.28 reflected no evidence of a differential treatment effect between Groups A and B with a p-
value of 0.418. Figure 4.33 showed that the profiles of both treatment groups appear to be relatively
parallel over time, indicating that the outcome was not influenced by which treatment group the

participant was in.

5.4.1.3.2 Numerical Pain Rating Scale

Table 4.26 (NPRSc) and Table 4.27(NPRSav) reflected no evidence of a differential treatment effect
between Groups A and B with p-values of 0.966 and 0.702 respectively. Figures 4.31 and 4.32
showed that the profiles of both treatment groups appeared to be relatively parallel over time for both
Nprsc and Nprsav respectively. This indicates that the treatment group does not influence this

outcome.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS

6.1 CONCLUSION

Comparison of baseline outcomes between the two treatment groups did not indicate significant
differences and the groups were not different in terms of age, ethnicity and gender.

Both treatment groups showed statistically significant improvements in terms of the subjective and
objective outcomes with regards to physical and perceived pain reduction and increased functionality.

Intra-Group testing showed that there was a significant difference over time with regards to hip internal
rotation, hip external rotation, lumbar flexion, TP1/TP2 values and ODI values within both groups.
Within Group A, the mean scores for hip flexion reflected a significant increase over time, and within
Group B, the mean scores for lumbar left rotation and lumbar right rotation reflect a significant change
over time.

This supports the proposed kinematic link between the low back and the hip as low back manipulation
alone had a significant effect on hip flexion ROM and the group that included hip manipulation had a
more significant effect on lumbar rotation ROM.

Inter-Group testing over time showed no significantly differential treatment effect for any of the
outcomes, suggesting that both treatment protocols were equally effective. The research hypothesis
suggested that a combination of hip manipulation and low back manipulation would be more beneficial
than low back manipulation alone in the treatment of CNSLBP. This hypothesis, however, was not
confirmed by the results of this research which suggested that neither treatment group benefited more

than the other.

It is possible that the technique used in this study to manipulate the low back has a direct, positive
mechanical effect on hip joint restriction. This would explain why Group B did not show better results
with the combined/added hip joint manipulation. The arthrogenic muscle inhibitory reflex also affects
the hip joint when manipulating the low back which could further explain why Group A and B showed

similar improvements objectively and subjectively.

The study confirmed that manipulation is effective in the treatment of CNSLBP, supporting the current
body of knowledge surrounding this field (Schaefer and Faye, 1990; Haldeman, 2005; Kirkaldy-Willis
and Bernard, 1999; Elleuch, 2009; Vernon, 2000; Bronfort, 2007; Descarreaux, 2004; DiFabio, 1992;
Van Tulder, Furnan and Gagnier, 2005). Due to the fact that both treatment groups received the low
back manipulation intervention, it was predictable that both groups would respond similarly and

favourably.
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Unfortunately, there have been no previous studies related to the manipulation of the hip joint in the
treatment of CNSLBP to compare with this study. Unpublished studies by Forbes (2009) and Russell
(1996) also looked at treating LBP by focussing on joints distal to the low back and both studies
concluded that each treatment group was as effective as the other, and that manipulation of the low

back was effective in the management of low back pain.

6.2 RECOMMENDATIONS

In terms of the demographics of the study, the overall mean age of the participants in the sample did
not reflect the prevalence of CNSLBP as presented by Louw (2007) who stated that the condition was
most common between the ages 35-55 years. The study was conducted during normal working hours
(Monday to Friday, 8am to 5pm) and therefore may have resulted in a younger sample group, as

reflected by the high “drop-out” rate due to work-related commitments.

In order to prevent this age-influencing factor, the study should cater for the working-age population by
allowing participants to schedule appointments outside of normal working hours.

Another recommendation that could prevent work-related ‘drop-outs’ would be to allocate a longer time
period in which to complete the five consultations. It is recommended that a three week time period

would suffice.

In future, and for similar studies, it would be beneficial to have a long term follow up appointment as
the condition is chronic and often recurring. A follow-up consultation could provide data to better
address the efficacy and long term effect of the treatment protocols. A larger sample size would further

limit type-two errors.
It is also recommended that future studies add a third group to the study. This group would receive the

hip adjustment alone and would provide data that directly relates the treatment of the hip joint to
CNSLBP.
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APPENDIX A- Letter of Information and Consent
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LETTER OF INFORMATION

Title of the Research Study:

The effect of low back manipulation compared to low back and hip manipulation for the treatment of chronic
non-specific low back pain.

Principal Investigator/s/researcher:
Jesse Bruins Roberts (BTech Chiropractic)

Co-Investigator/s/supervisor/s:
Dr. Garrick Haswell (MTech Chiropractic, BCom)

Dear participant please read the following information regarding the above research topic:

Purpose of the Study:

This original study hypothesizes that restoring function to the hip joint in a patient suffering from low back
pain will result in a more beneficial outcome for the patient, signifying a more holistic treatment protocol for
low back pain.

Outline of the Procedures:

After signing the informed consent, you will be scheduled for your initial consultation at the DUT
CDC. At the initial, the researcher will perform a case history, a physical exam, a lumbar regional
exam and a hip regional exam. If you meet the required inclusion and exclusion criteria, you will also
complete two brief subjective surveys, after which you will be allocated to a group. There will be a
total of 40 participants divided randomly and equally into 2 groups. Group | will be treated with low
back manipulation. Group 2 will be treated with combined low back and hip joint manipulation.
Participants are expected to attend five treatment consultations over a 2 week period with regular
measurement intervals. These consultations should take less than an hour each with the exception of
the initial consultation that may take up to an hour and a half. Measurement outcomes include two
subjective surveys, algometry which will be used to measure pain response to treatment and
inclinometry which will be used to measure ROM.

Risks or Discomforts to the Participant:

Potential participants will be screened for contra-indications to manipulation and excluded from the
study if necessary. The loads experienced in Lumbar spine and pelvic manipulations are safe (Trian and
Shultz, 1997) and serious complications are extremely low (Terret and Kleyn, 1992). Those participants
who have not received manipulation before will be informed with regards to the procedure and the
potential side-effects.
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Benefits:

Previous research studies have shown that Chiropractic manipulation of the low back is effective in the
treatment of low back pain. Both groups will receive low back manipulation, and will therefore directly benefit
in terms of treatment for low back pain.

You will help advance the knowledge surrounding a global burden, low back pain, and the treatment thereof.
The researcher will, through completion of the study, be awarded their masters in chiropractic.

Reason/s why the Participant May Be Withdrawn from the Study:

If the participant does not comply with the required treatment consultations within the required time,
becomes ill, is found to fulfil an exclusion criteria or has an adverse reaction to treatment, they may be
withdrawn from the study. You, as a participant, may withdraw from the study at any time for any reason
what so ever. This withdrawal will not affect your relationship with the researcher, the supervisor, DUT or
any other affiliations associated with this research

Remuneration and costs of the study:
You will not be charged for any treatment, services or consumables rendered by the researcher and no
financial gain will be awarded to the participant or the researcher.

Confidentiality:

All information and data collected will be strictly confidential, and your name will not appear in any research
publication or replication thereof. All the data collected will be stored for 5 years, and thereafter it will be
destroyed.

Research-related Injury:
Should there be a research-related injury or adverse reaction the participant shall not receive compensation.

Persons to Contact in the Event of Any Problems or Queries:

Please contact the researcher (Jesse Bruins Roberts: 082 465 2060), my supervisor (Dr. Garrick Haswell-
garrick@tranco.co.za) or the Institutional Research Ethics Administrator on 031 373-2900. Complaints can
be reported to the Director: Research and Postgraduate Support, Prof S Moyo on 031 373 2577 or
moyos@dut.ac.za.
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CONSENT

Statement of Agreement to Participate in the Research Study:

e | hereby confirm that | have been informed by the researcher, (name of

researcher), about the nature, conduct, benefits and risks of this study - Research Ethics Clearance

Number; ,

e | have also received, read and understood the above written information (Participant Letter of

Information) regarding the study.

e | am aware that the results of the study, including personal details regarding my gender, age, date

of birth, initials and diagnosis will be anonymously processed into a study report.

e In view of the requirements of research, | agree that the data collected during this study can be

processed in a computerised system by the researcher.
e | may, at any stage, without prejudice, withdraw my consent and participation in the study.

o | have had sufficient opportunity to ask questions and (of my own free will) declare myself prepared
to participate in the study.

e | understand that significant new findings developed during the course of this research which may

relate to my participation will be made available to me

Full Name of Participant Date Time Signature / Right

Thumbprint

I, (Name of researcher) herewith confirm that the above participant has been fully

informed about the nature, conduct and risks of the above study.

Full Name of Researcher Date Signature
Full Name of Witness (If applicable) Date Signature
Full Name of Legal Guardian (If applicable) Date Signature
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APPENDIX B- Case History

“SDUT BEEIEAE CHIROPRACTIC PROGRAMME
DURBAN

CHIROPRACTIC
=g AND SOMATOLDGY CHIROPRACTIC DAY CLINIC
CASE HISTORY

Patient: Date:
Fles: Age:
Sex: Occupation:

Student: Signature

FOR CLINICIANS USE OMLY:

Initial visit

Clinician: Signature:
Case History:

Examination:

Previous: Current:
X-Ray Studies:

Previous: Current:

Clinical Path. lab:
Previous: Current:

CASE STATUS:

PTT: Signature: Date:
CONDITIONAL:

Reason for Conditional:

Signature Date
Conditions met in Visit Mo: Signed into PTT: Date:
Case Summary signed off: Date:




Student’s Case History:

I.  Source of History:

2. Chief Complaint: (patient’s own words):

3. Present lliness:

Complaint | {principle
complaint)

Complaint 2 (additional
or secondary complaint)

Location

Onset :
Initial:

Recent
Cause:
Duration
Frequency
Pain (Character)
Progression
Aggravating Factors
Relieving Factors
Associated 5 & S
Previous Occurrences
Past Treatment

QOutcome:

4. Other Complaints:

5. Past Medical History:

General Health Status
Childhood llinesses
Adult llinesses
Psychiatric llinesses
Accidents/Injuries
Surgery

Hospitalizations




6. Current health status and life-style:
Allergies

Immunizations

Screening Tests incl. x-rays

Environmental Hazards (Home, School, Work)
Exercise and Leisure

Sleep Patterns

Diet

Current Medication

Analgesics/weel:
Other (please list):

Tobacco
Alcohol
Social Drugs

7. Immediate Family Medical History:

Age of all family members

Health of all family members

Cause of Death of any family members

Moted | Family member Moted | Family member

Alccholism Headaches

Anaemia Heart Disease

Arthritis Kidney Disease

CA Mental lliness

D™ Stroke

Drug Addiction Thyroid Disease

Epilepsy TB

Other (list)
8. Psychosocial history:

Home Situation and daily life

Important experiences

Religious Beliefs




9. Review of Systems (please highlight with an asterisk those areas that are a
problem for the patient and require further investigation)

General

Skan

Head

Eyes

Ears
Mose/Sinuses
Mouth/Throat
MNeck

Breasts
Respiratory
Cardiac
Gastro-intestinal
Urinary

Genital
Wascular
Musculoskeletal
Meurologic
Haematological

Endocrine

Psychiatric



APPENDIX C- Physical Exam

h
DURBAN
URIERSITY OF
TECHNOLOGY

CHIROPRACTIC PROGRAMME
"“, " ' PHYSICAL EXAMINATION:
ATOLO SENIOR

Student:

Patient Name:

File no: Date:

Signature:

YITALS:

Pulse rate:

Respiratory rate:

Blood pressure:

R | L Medication if hypertensive:

Temperature:

Height

VWeight

Any recent change? | TIN | If Yes: How much gain/loss Ower what period

GEMERAL EXAMIMATION:

General Impression

Skin

Jaundice

Pallor

Clubbing

Cyanosis (Central/Peripheral)

Oedema

Lymph nodes

Head and neck

Aocillary

Epitrochlear

Inguinal

Pulses

Urinalysis

SYSTEM SPECIFIC EXAMIMATION:

CARDIOVASCULAR EXAMINATION

RESPIRATORY EXAMINATION

ABDOMINAL EXAMINATION

MEUROLOGICAL EXAMIMNATION

COMMENTS

Clinician:

Signature:




APPENDIX D- Lumbar Regional Exam

"RDUT BT

DURBAN

UNNERSITY OF
TECHMOLOGY

CHIROPRACTIC
AND SOMATOLOGY

Patient:

CHIROPRACTIC PROGRAMME

Student:

STANDING:

Posture— scoliosis, antalgia, kyphosiz
Body Type

Skin

Scars

Discolouration

GAIT:

Meormal walking
Toe walking
Heel Walking
Half squat

ROM:

Forward Flexion = 40-60° (15 cm from floor)

Extension = 20-35°
LR Rotation = 3-18°
LR Lateral Flexion = 15-20°

Which movement reproduces the pain or is the worst?

*  Location of pain
»  Supported Adams:  Relieff (3l
*  Agpravates! (disc, muscle strain)

SUPINE:

Observe abdomen (hair, skin, nails)
Palpate abdomen'\groin
Pulses - abdominal

- lower extremity

REGIONAL EXAMINATION
LUMBAR SPINE AND PELVIS

File#: Doate:

Clinician:

Minor’s Sign

Muscle tone

Spinous Percussion

Schober’s Test (6cmi)

Bomy and Soft Tissue Contours

Flex
L Rot R Rot

LLat R.Lat
Flex Flex

L Kemp's R. Kemp's

Abdominal reflexes
Degrea LEBR?

Location

Leg pain

Buttock | Thigh Calf Heel Foot

SLR L

Bowstring

Sciatic notch

Circumference (thigh and calf)

Leg length: actual -
apparent -

Braggard

Patrick FABERE posineg — location of pain?

Gaenslen’s Test

Gluteus max stretch

Piriformis test (hypertonicity?)

Thomas test: hip | psoas | rectus femoris ?

Psoas Test

SITTING:

Spinous Percussion
Lhermitte

Valsalva




APPENDIX E- Hip Regional Exam

“ttDUT e CHIROPRACTIC PROGRAMME
3 .

DURBAN ROPRA
el AND SOMATOLOG HIP REGIONAL EXAMINATION

Patient: Fle no: Date:

Student: Signature:

Clinician: Signature:

Hip with com plaint: Right Lett:

OBSERVATION
* it

*  Posture:

* W eight-bearingsymmetny:

* balanceand proprioception (Stork-standng test):

*  Bony/softtizsue contours: Buttock contaur

Hip flexion contracture

Lurn barlardasis

Sealiosis
+  Zhin:
* Swelling:
PALPATION
* Anterioraspect Right Left
I. Miac crests
I, Lireater trochanter
J. Fubic sym physiz and tubercle
4. Fern ozl head
. Fern oral artery
5. | Femoral triange Gy ph e des
b, | Anlz:
7. | Inguinalligarn ent
&, | Thpuinal herniz
Quadriceps
Adductors
9, Muzecles - Ahdurtors
Psoas
* Posterioraspect Right Left
I, ] Mac crests posterody
I, | Tschial tuberosity
Hintatrmiz
3. Muzcles Gluteals
Hamsthnngs
4. P=l=%
5. aciatic notch
['B ol jarnts
ris Lurnbar spine
. TACFUMN F COCoy




ACTIVE MOVEMENTS {note rom and pain)

Right

Fatick FABER Test

[rendelenbergs Test

I. [ Hexion (TTO-TAT
2z, Extenzion [1U-157)
3. | Adducden (317
4, | Abducten (JFIT
. FMedial rotation [2U0-407)
B, Lateral rotation (FU1-0)
PASSIVEMOVEMENTS (rote endfeol, ronr and poin ) Right
1. Hexlan [Bssue stretch or approximatian)
Z. | Extenzion [Hzzue stretch)
3. | Adducton [Hzzue stretch orapproximation)
q. Abducton [Bssue stretch)
5. | Medial romtion [Oesue stratch)
b, Lateral rotation [(Oszue stretoh)
RESISTED I5OMETRICHMOVEMENTS (rote strenpth and pain) Right
I. | Hip Hexian
L. Hip Extensioh
J. | Adduction
4. | Abducteon
. Medial rotatian
0. Lateral rotatian
T Fhee Hexion

8. | Fnee extenzion
REFLEXES Right
I. Fatella
T [ Achilles
DERMATOMES (indicore deficirs by leved apdlocation)
I. Lewvel
I, Location
JOINT PLAY MOYEMENTS Right
I. | Caudal dide [longziz tracdon superior—interior)
L. Lompression [ 707 [Intenar—supenar)
J. | Mledial * lateral [ 10U @ 907
4. | [ateral * medial @@ TS0 7R P00
5. Internal rotation
b, Externzal rotaton
f. | Antenar # postenor

|G, | Fostedor # antedar
T | Quadmnt zoouring) test
SPECIALTESTS Right
I.
.
3.
4.

Lrags [est
Actuzl
Leg Length Apparent
. 2igh ot the buttock
0. Thomas Testhip Hexian contracture)
i, Fectus Fernanz Lontracture |est
5. Mopzoas contracture | et
dq. Ehvs Testrectus Tem ons hypertonicity)
0. | Chers lest(1TD cantracture)
IT. | Moble Cornpression Test(ITE Ficdon Syndrom &)
1L, | Fintornis Test
13. | Hamstrings Harnstiing Contracture Test

Tripod Test




APPENDIX F- SOAPE Note

CHIROPRACTIC PROGRAMME
“SDUT B
DURBAN

CHIRDPRACTIC
My AND SOMATOLOGY
TECRKILDEY
Patient Name: File number: Page:
Date: Visit: Student:
Attending Clinician: Signature:
5:  Numerical Pain Rating Scale (Patient ) Student Rating A:
Least 0123456789 10 wors I:I
0 P:
E:
Special attention to: Next appoimment:
Date: Visit: Student:
Awtending Clinician: Signature:
5:  Mumerical Pain Rating Scale ({ Patient ) Student Rating A:
Least 01 2345678F 10 worse I:l
Q: P
E:
Special attention to: Next appointment:
Date: Visit: Student:
Attending Clinician: Signature
5 Mumerical Pain Roting Scale (Patient) Student Rating A:
teast 0 12345678910 worst I:I
Q: P
E:
Special attention to: Next appointment:




APPENDIX G- Numerical Pain Rating Scale

Pain Numeric Rating Scale

1. On a scale of 0 to 10, with 0 being no pain at all and 10 being the worst pain
imaginable, how would you rate your pain RIGHT NOW.

0 1 2 3 4 5 6 7 8 9 10
No Worst Pain
Pain Imaginable

2. On the same scale, how would you rate vour USUAL level of pain during the last
week.

0 1 2 3 4 5 6 7 8 9 10
No Worst Pain
Pain Imaginable

3. On the same scale, how would you rate your BEST level of pain during the last
week.

0 1 2 3 4 5 6 7 8 9 10
No Worst Pain
Pain Imaginable

4. On the same scale, how would you rate your WORST level of pain during the last
week.

0 1 2 3 4 5 6 7 8 9 10
No Worst Pain
Pain Imaginable
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APPENDIX H- Oswestry LBP Disability Questionnaire

(Fairbank and Pynsent, 2000)

For each section the fotal possible score is 5: if the first statement is marked the section score = 0; if the last
statement is marked, it = 8. If all 10 sections are completed the score is calculated as follows:

Example: 16 (total scored)
50 (total possible score) = 100 = 32%
If one section is missed or not applicable the score is calculated:
16 (total scored)
45 (total possible score) = 100 = 35.5%

Mlinimum detectable change (0% confidence): 10% points (change of less than this may be attributable to

ermor in the measurement)

Oswestry Low Back Pain Disability Questionnaire

Instructions

This questionnaire has been designed to give wus information as to how your back or leg pain is affecting
your ability to manage in everyday life. Please answer by checking OME box in each section for the
statement which best applies to yow. We realise you may consider that teo or more statements in any one
section apply but please just shade out the spot that indicates the statement which maost cleary describes

your problem.

Section 1 — Pain intensity Section 3 — Lifting

[] 1 have no pain at the moment []  1ecan lift heavy weights without extra pain

[[] The pain is very mild at the moment [ 1can lift heavy weights but it gives extra pain

[[] The pain is moderate at the moment [] Pain prevents me from lifting heavy weights off
the floor, but | can manage if they are

[[] The pain is fairly severe at the moment conveniently placed eg. on a table

[] The pain is very severe at the moment [[] Pain prevents me from lifting heavy weights,

[] The pain is the worst imaginable at the ;u;; ﬂgﬂﬂ:ﬁ::ﬁ?;gﬁﬁdﬁdm weights if

moment
[] 1can lift very light weighis

Section 2 — Personal care (washing, dressing etc) ] | cannot lift or carmy anything at all

| cam look after mysalf nommally without
causing extra pain Section 4 — Walking*

| can look after mysalf nomally but it
Causes 2xira pain

FPain does not prevent me walking amy distance

) ) Pain prevents me from walking maore than
Itis painful to look afier myself and | am 1 mile
slowr and careful
Pain prevents me from walking rmore than
| need some help but manage most of my 172 mile
personal cars
Pain prevents me from walking more than
| need help every day in most aspects of 100 yards
self-care

| can only walk using a stick or crutches

O O O O O O

| do not get dressed, | wash with difficulty
and stay in bed

OO O 0O O0

| @am in bed most of the time



Section 5 — Sitting

O O OO0 OO

| zan sit in any chair as long as | like

| can anly sit in my favourte chair as long as
| like

Fain prevents me siting more than one hour

Fain prevents me from sitting more than
30 minutes

Pain prevents me from sitting more than
10 minutes

Fain prevents me from sitting at all

Section & — Standing

O O O O 0O0O

| zan stand as long as | want without extra pain

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

Fain prevents me from standing for more tham
1 hour

Fain prevents me from standing for more tham
30 minutes

Fain prevents me from standing for more tham
10 minutes

Fain prevents me from standing at all

Section 7 — Sleeping

I I Iy Iy

My sleep is never disturbed by pain

Ely sleep is cecasionally disturbed by pain
Because of pain | have less than & hours sleep
Becauss of pain | have less than 4 howrs slesp
Because of pain | have less than 2 houwrs slesp

Fain prevents me from sleeping at all

Interpretation of scores

Section & — Sex life (if applicable)
My sex life is mormal and causes no exira pain

My sex life is normal but causes some extra
pain

My sex life is meary normal but is very painful
My sex life is severely restricted by pain

My =ex life is neary absent because of pain

OO000 OO0

Fain prevents any sex life at all

Section 3 — Social life

[] My social life is mormal 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
g, sport

[] Pain has restricted my social life and | do not go
out as often

[[] Pain has restricted my social life to my home

[C] 1 have no social life because of pain

Section 10 — Trawvelling
| zan travel amywhere without pain
| can travel anywhere but it gives me axfira pain

Pain is bad but | manage joumeys over two
hours

Fain restricts me o joumeys of less than one
howr

Pain restricts me to short necessary joumeys
urder 30 minutes

O O 0O 000

Fain prevents me from travelling except to
receive treatment

0% to 20%: minimal disability:

The patient can cope with most living activiies. Usually no treatment is
indicated apart from advice on lifting sitting and exarcise.

21%-40%: moderate disability:

The patient experiences more pain and difficulty with sitting, lifting and
standing. Travel and social life are more difficult and they may be
dizabled from work. Personal care, sexwal activity and sleeping are not
grosshy affected and the patient can usually be managed by
consenvative means.

41%-60%: severe disability:

Pain remains the main problem in this group but activities of daily
living are affected. These patients require a detailed investigation.

61%-80%: crippled:

Back pain impinges on all aspects of the patient's life. Positive
intervention is required.

B1%-100%:

These patients are either bed-bound or exaggerating their symptoms. 12




APPENDIX |- Algometry Readings

Patient Name:

ALGOMETER READINGS:

File number:

Trigger point 1

Trigger point 2

Visit

Date

2

3

Mean |

2

3 Mean

Before 1%

Before
%rd

@ final
follow up

APPENDIX J- Inclinometer Readings- Hip and Low Back

LUMBAR

Flexion

Left Rotation

Right Rotation

1St

3rd

5th

13




APPENDIX K- Poster/Flyers

TREATMENT!!

Are you between the ages of 18 and 45?

Do YOU suffer from LOWER
BACK PAIN??

If the answer is YES and you’re interested in
participating in research at the DUT Chiropractic Day
Clinic then contact:

JESSE BRUINS ROBERTS: 0824652060 or the
DUT Chiropractic Clinic: 0313732205
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APPENDIX L- Telephonic Interview

Telephonic Interview

A new sim-card and spare cell phone will be used solely for research participant recruitment purposes.
Potential participants responding to the flyers and posters will undergo a brief telephonic interview/ screening
in order to determine if they are viable for the study. Those who are viable for the study will be booked for
initial consultation personally by the researcher and those who are not viable for the study will by referred to
the DUT CDC reception to book a consultation.

The interview will proceed as follows:
An introduction:

e Jesse Bruins Roberts

e  Chiropractic student at DUT

e Invites you to take part in research

e Dol have your consent to give you some information about the study and ask you a few questions in order
to ascertain whether or not you are a viable candidate for the study?

e All information is private and confidential and you may withdraw from the study at any time, at which
point all your personal information will be destroyed.

e No financial gains will be awarded to the researcher or the participant and you will not be charged for any
treatment, services or consumables rendered by the researcher.

e The purpose of the study is to test a specific method of treatment for low back pain.

e The telephonic screening will follow (next page)

The following screening criteria will be assessed:

Question Required Answer
1
This should take less than 6 minutes of your time, all information is strictly confidential
and protected.
2 Yes
Are you willing to proceed with a few medical
questions to ensure that you have a high likelihood of
meeting the inclusion criteria for the study?
3 18 — 45 years of age
“How old are you?”
4 Yes
Have you had low back pain for more than 6 Weeks?
5 No
Have you experienced any associated numbness, pins+
needles or sharp shooting pain in the lower limbs?
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No
Do you suffer from any of the following:
e Abdominal Aneurysm
e Tumour and space occupying lesion
e Fever
Infectious disease

Disc herniation

Spinal surgery/fusions
e Fracture

e Severe Instability

e Spondyloarthropathy

Bleeding Disorders
e Osteopenia

Diabetic neuropathy

Metal implants or prosthesis

Malingerer, Hysteria, Hypochondriac

CNS disorders, Alzheimer’s disease

Have you had hip or spinal surgeries in the past No

Have you received treatment within the last 48 hours? (if No
the participant answers “yes,” they must wait 3 days before
initial consultation)

Are you able to attend 5 consultations within a two week Yes
period?

OR
10

Thank you for your telephonic participation, but you do not seem to meet my inclusion
criteria and it is likely that you will not be eligible for my study.
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APPENDIX M- Permissions to use the Chiropractic Day Clinic for
Research Purposes

MEMORANDUM

Prof Puckree
Chair : RHDC

Prof Adam
Chair : IREC

Dr Charmaine Korporaal
Clinic Director : FoHS Clinic

14.09.2015

Request for permission to use the Chiropractic Day Clinic for research purposes

Permission is hereby granted to :

IMr Jesse Bruins Roberts (Student Number: 21020467)

Research title : “The effect of low back manipulation compared to combined low back and hip
mianipulation for the treatment of chronic nonspecific low back pain™.

Mr Bruins Roberts, is requested to submit a copy of his RHDC / IREC approved proposal along with proof
of his MTech:Chiropractic registration to the Clinic Administrators before he starts with his research in
order that any special procedures with regards to his research can be implemented prior to the

commencemeant of him seeing patients.

Thank you for your time.

Kind regards

Dr Charmaine Korporaal

Clinic Director : Chiropractic Day Clinic : Chiropractic and Somatology

Ce: Mrs Pat van den Berg : Chiropractic Day Clinic
Dr L O"'Connar : Research co-ordinator

Dr G Haswell : Research supervisor
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Directorate for Research and Postgraduate Support
Durban University of Technology

N DWECTORATE FOR Tromso Arners, Sievs B0 Compes
= DUT RESEARCH AND s
DUHBA" PﬂSTBHAB“ATE E-mail: moyos@dutac.za

it SUPPORT

15™ August 2016

Mr Jesse Bruins Roberts

c/o Department of Chiropractic
Faculty of Health Sciences
Durban University of Technology

Dear Mr Roberts

PERMISSION TO CONDUCT RESEARCH AT THE DUT
Your email correspondence in respect of the above refers.

I am pleased to inform you that the Institutional Research Committee (IRC) has
granted full permission for you to conduct your research "The effect of low back
manipulation compared to combined low back and hip manipulation for the
treatment of chronic non-specific low back pain”™ at the Durban University of
Technology.

We would be grateful if a summary of your key research findings can be submitted
to the IRC on completion of your studies.

Kindest regards.
Yours sincerely

PROF. S. MOYO
DIRECTOR: RESEARCH AND POSTGRADUATE SUPPORT
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APPENDIX N- Ethical Clearance

Trtbouti onal & o Ethies Commin
Faondty of Hea Scerees

Room MS 45, Meuied Schoot Sex
Cate &, Ntson Carges

Durtas Usherstty of Techaclagy

PO Box 1304, Dartn, Sowmh Avics, 4001

DURBAN Tek: @11 373 290

lmmm Paec 031 373 3007

mnmng Foud Losdod @hac m
Mty Dwwew fut e snrescarchiomtationd _resew oy _ethies
www Sutac.zs

16 August 2016

IREC Reference Number: REC 60/16

Mr | Bruins Roberts
4 Heath Row Road
Essenwood

Durban

4001

Dear Mr Bruins Roberts

The effect of low back manipulation compared to combined low back and hip
manipulation for the treatment of chronic non-specific low back pain

The Insttudonal Research Ethics Committee acknowledges receipt of your gatekeeper permission
letter.

Please note that Full Approval is granted to your research proposal. You may proceed with data
collection,

Yours Sincerely,

Professor | K Adam
Chairperson: IREC

"RDUT ==
2016 -08- 13

INSITUTUTIONAL RESEARCH ETHICS COMMITTZE
P O BOX 1334 DURBAN 4003 SCUTH AFRICA
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Appendix O- RHDC Approval Email

Proposal Review - Mr J Bruins Roberts (Chiropractic)

sugendran Reddy <sugendranr@dut.ac.zas
Twe 2MN6-04-28, TLO0 &M
Youl garrickiZtranco.cozz; Sadil Docrat (zadildi@dutac.za) Lawra Wilson fJavraei@dut.acza); Ehulekani Shange (KhulekaniZ@dutac zz) &

I This message was rent with high importance.

LDizar hir Bruins Roberts

| am plaasad to inform you that has grarted your Pi5Za full approval. | will now forward your dooumentaton to IREC for procassing
Regards,

Mr Sugen Raddy

Faculty Research Officer

Faculty of Health Sciences
Durban University of Technology

Telephone: {031) 373 2055
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APPENDIX P- Data Sheet

Patient Name Group Ap/Date Age Sex Race S| Hip FIx Int Ext L/s FIx Lrot Rrot = TP1 TP2 NPRSc NPRSav oDl

0wk wk_R 0wkR 0wk w0k WIR Wk IR 1w IR
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