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ABSTRACT 

 

Objective:  

Low back pain (LBP), and in particular sacroiliac joint syndrome, is a 

significant health concern for both patient and their chiropractor with 

regards to quality of life and work related musculoskeletal disorders. 

Therefore, chiropractors often utilise mechanical aids to reduce the 

impact on the chiropractor’s health. It is, however, important to establish 

whether these mechanical aids are indeed clinically effective, therefore, 

this study evaluated the Activator Adjusting Instrument (AAI) against an 

AAI placebo to determine whether this adjusting instrument is an 

effective aid for both the chiropractor and the patient. 

 

Method: 

This randomised, placebo controlled clinical trial consisted of 40 patients 

(20 per group), screened by stringent inclusion criteria assessed through 

a telephonic and clinical assessment screen. Post receipt of informed 

consent from the patients, measurements (NRS, Revised Oswestry 

Disability Questionnaire, algometer) were taken at baseline, prior to 

consultation three and at the follow consultation. This procedure 

occurred with four interventions over a two week period. 

 

Results: 

The AAI group showed clinical significance for all clinical measures as 

compared to the AAI placebo group which attained clinical significance 

only for the Revised Oswestry Disability Questionnaire. By comparison 
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there was only a statistically significant difference between the groups in 

terms of the algometer readings (p= 0.037).   

 

Conclusion: 

Therefore, it is evident that the AAI seems to have clinical benefit 

beyond a placebo. However this is not reflected in the statistical 

analysis. It is, therefore, suggested that this study be repeated with a 

larger sample size in order to verify the effect on the statistical analysis 

outcomes. 

 

Keywords: 

Sacroiliac joint syndrome 

Low back pain  

Activator Adjusting Instrument  
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DEFINITION OF TERMS 

 

Absolute contraindications: A set of signs or symptoms whose 

presence categorically excludes one or more treatment possibilities for 

the patient’s condition. (Redwood, 1997). 

 

Activator Adjusting Instrument: A manual manipulative instrument 

capable of providing a dynamic thrust that includes a controlled force of 

adjustment at a precise and specific line of drive at high speed 

(Fuhr,1990). 

 

Activator Methods Chiropractic Technique (AMCT) Protocol: The 

Activator Methods Chiropractic Technique (AMCT) is a gentle low force 

programme that utilises specific procedures to detect spinal joint 

dysfunction, analyse leg length inequality and detect body mechanical 

problems (Fuhr et al., 1997). The AMCT uses the prone leg check as an 

approach to diagnose and determine if a leg length inequality exists and 

then uses pressure testing by the doctor to certain areas as well as 

particular hand/arm movements by the patient to determine where the 

fixated joint exists. The AAI is then applied to the appropriate area and a 

number of high-velocity, low-amplitude thrusts are delivered (Fuhr et al., 

1997). 

 

Chronic low back pain: In the context of this study refers to more than 

three episodes of low back pain per year for the preceding five years 

(Whalen et al., 2008). 
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Sacroiliac joint syndrome: is referred to as pain from a sacroiliac joint 

that exhibits no demonstrable pathology, but which is presumed to have 

some form of biomechanical dysfunction that causes pain (Morris, 2006). 

 

Current episode of low back pain: In the context of this study current 

refers to a patient having signs and symptoms of pain in the low back for 

a period of six to twelve weeks (Whalen et al., 2008). 

 

Diversified method of patient positioning: The positioning of a patient 

in such a manner so as to maximise the chiropractor’s ability to impart a 

manual thrust (Bergmann et al., 1993). 

 

Diversified technique: This technique is the manual assessment of the 

biomechanics of the spine and extremities in order to determine 

abnormal motion within these joints and apply a manual thrust technique 

to restore normal biomechanics and therefore motion. This simple 

technique is utilized as the most common technique within the 

chiropractic profession (Bergmann et al., 1993). 

 

Incidence: A rate which refers to the number of persons with new back 

pain occurring over a given time period among a known number of 

persons who were previously without back pain. (Giles and Singer, 

1997). 

 

Joint Fixation (restriction): The temporary immobilisation of a joint in a 

position that it may normally occupy during any phase of normal 

movement (Redwood,1997). 
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Low back pain: Is defined as pain which is primarily limited to the region 

between the low margins of the twelfth ribs (superiorly), the gluteal folds 

(inferiorly) and the mid-auxiliary line laterally (Galukande et al., 2005). 

 

Prevalence: The number of persons who have experienced back pain 

ever, even if they are not affected at present. (Giles and Singer, 1997). 

 

Relative contraindications: A set of signs or symptoms whose 

presence indicates the need for treatment options to be modified for the 

patient’s condition, so as to avoid possible patient injury as a result of 

the sign or symptom. (Redwood, 1997). 

 

Spinal manipulation therapy (SMT): Is the application of a high-

velocity low-amplitude thrust to target the biomechanical normalisation of 

joint function and related local or remote symptoms (Haldeman, 2005). 

The terms manipulation and adjustment have the same meaning and 

may be used interchangeably. 

 

Syndrome: A set of symptoms that together indicate the presence of an 

abnormal condition. 
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LIST OF ABBREVIATIONS 

 

 

AAI Activator Adjusting Instrument 

AMCT Activator Methods Chiropractic Technique 

ASIS  Anterior superior iliac spine 

Asymp. Asymptomatic 

BMI Body mass index 

CNS  Central nervous system  

HVLA High-velocity, low-amplitude manipulation 

LBP  Low back pain 

NRS  Numerical pain rating scale 

PIIS  Posterior inferior iliac spine 

PSIS Posterior superior iliac spine 

Sig. Significance 

SMT Spinal manipulative therapy 

STD Standard 

TENS  Transcutaneous Electrical Nerve Stimulation 

WHO  World Health Organisation 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 Introduction 

 

Spinal manipulation therapy (SMT) is the application of high-velocity, 

low-amplitude (HVLA) manual thrusts carrying the spinal joints beyond 

the passive range of  motion (Bergmann and Peterson, 2011; Dagenais 

and Haldeman, 2012). This thrust is aimed into the paraphysiological 

space of the joint (Sandoz, 1976; Vernon and Mrozek, 2005) in order to 

obtain increased movement within the joint (Bergmann and Peterson, 

2011).  

 

Hippocrates was the first to give a formal definition to the technique of 

manipulation; he referred to the spine as the epicentre of holistic bodily 

health (Dagenais  and  Haldeman, 2012). However, it is only in recent 

years that the use of SMT appears to be gaining popularity as increasing 

numbers of people with chronic low back pain (LBP) seek chiropractic 

care (Tatalias, 2006; Dagenais and Haldeman, 2012). Similarly there are 

increased numbers of clinical guidelines available to support the use of 

spinal manipulation for LBP (Airaksinen et al., 2006; Negrini et al., 2006; 

Bronfort et al., 2010). 

 

Both these developments are important as LBP is a significant health 

problem that has a major impact on the person’s quality of life and on 

health care costs (van Tulder et al., 2002; Dagenais  et al., 2008; 

Dagenais and Haldeman, 2012). Sacroiliac joint (SIJ) disorders have 



2 
 

been implicated as a contributing factor in 50-70% of adults presenting 

with LBP (Morris, 2006). Despite the lack of objective evidence to define 

the role of the SIJ in LBP, SIJ syndrome is a prevalent causative agent 

in a large proportion of the population (Kirkaldy-Willis and Burton, 1992; 

Morris, 2006).  

 

Hertling and Kessler (1997), Hansen and Standiford  (2003), Huijbreghts  

(2004), Robinson et al., (2006), Van der Wurff et al., (2006) and Szadek 

et al., (2008) have described typical characteristics and symptoms of 

patients presenting with SIJ syndrome which include: 

 Unilateral SIJ pain, local to the joint itself, but possibly 

referring down the leg (posterolaterally), 

 The absence of lumbar articular signs and symptoms, 

 A short period of morning stiffness that eases with 

movement and weight bearing, 

 Increased pain with prolonged postures (sitting/standing), 

 Pain aggravated by walking, rolling over in bed and climbing 

stairs and or 

 Pain referral to the groin, greater trochanter and buttock. 

 

According to McCulloch and Transfeldt (1997), Hansen and Standiford 

(2003), Huijbreghts (2004),  Robinson et al., (2006), Van der Wurff et al., 

(2006) and Szadek et al., (2008), patients presenting with SIJ syndrome  

generally present with pain and palpable tenderness over the SIJ, 

aggravated by provocation tests such as: 

 the Posterior Shear or Thigh Thrust Test (Magee, 1987; 

Hansen and Standiford, 2003; Vizniak, 2005; Morris, 2006; 

Szadek et al., 2008),  
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 the Yeoman’s Test (Magee, 1987; Kirkaldy-Willis and Burton, 

1992; Hansen and Standiford, 2003; Vizniak, 2005; Morris, 

2006),  

 the Patrick Faber Test (Magee, 1987; Kirkaldy-Willis and 

Burton, 1992; Hansen and Standiford, 2003; Vizniak, 2005; 

Morris, 2006), 

 the Gaenslen’s Test (Magee, 1987; Kirkaldy-Willis and Burton, 

1992; Hansen and Standiford, 2003; Vizniak, 2005; Morris, 

2006),  

 the Sacroiliac Compression Test (Magee, 1987; Huijbreghts, 

2004; Vizniak, 2005; Morris, 2006; Szadek et al., 2008) and 

 the  clinical asymmetry with regards SIJ movements (Magee, 

1987; Kirkaldy-Willis and Burton, 1992; Hansen and Standiford, 

2003; Vizniak, 2005; Morris, 2006). 

 

In the context of the clinical presentation presented by Hertling and 

Kessler (1997) and McCulloch and Transfeldt (1997), there is evidence 

that manipulations of the SIJs can reduce chronic LBP of the SIJ  and 

related disability (Haldeman, 2005; Vanelderen et al., 2010). In order to 

achieve this, clinicians can rely on manual (diversified techniques) or 

mechanical techniques (activator adjusting instrument (AAI)) in 

performing spinal manipulations; as these may aid in patient positioning 

and increasing mechanical advantage to the clinician. However, 

mechanical devices such as a chiropractic table, or handheld adjusting 

instruments (eg. AAI) assist the chiropractor in terms of providing 

treatment to their patients (Triano, 2000; Cooperstein, 1991). 
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The following studies in Table 1.1 have been compiled to show a 

comparison of previous studies done using the AAI: 

 

Table 1.1: Research studies involving AAI 

Author Type of study Patient 
numbers 

Study description 

Gemmell and 
Miller, 2010 

Pragmatic, 
randomized clinical 
trial 

47 The relative effectiveness and adverse 
effects of cervical manipulation, mobilization 
and the activator 

Schneider et 
al., 2010 

Observational, 
prospective, cohort 
study 

92 Mechanical versus manual manipulation for 
LBP 

Roy et al., 
2008 

Randomized clinical 
trial 

66 The effects of manually assisted mechanical 
force (AAI) on cutaneous temperature 

Pfefer, 2007 Randomized pilot 
study 

40 Comparison of activator manipulation 
versus manual side posture manipulation in 
patients with LBP 

Dugmore, 
2006 

Double-blinded, 
placebo controlled 
study 

60 Determine the influence of the clinical ritual 
in instrument assisted adjusting in the 
management of LBP 

Shearar, 2003 Randomized clinical 
trial 

60 Manual versus mechanical force 
adjustments (Activator) in the treatment of 
sacroiliac syndrome. 

Wood  et al., 
2001 

Prospective, 
randomized, 
comparative clinical 
trial 

30 MFMA (AAI) versus HVLA in cervical spine 
dysfunction. 

Keller and 
Colloca, 2000 

Comparative clinical 
trial 

40 Mechanical force spinal manipulation 
increases trunk muscle strength. 

Hawk et al., 
1999 

Preliminary study: 
two-period crossover 
design 

18 The effects of a placebo chiropractic 
treatment with sham adjustments: the 
activator (zero tension) versus traction 
(flexion-distraction). 

Yurkiw and 
Mior, 1996 

A pilot study 14 A comparison of two chiropractic techniques 
in neck pain patients: MFMA (AAI) versus 
spinal manipulative therapy. 

Gemmell and 
Jacobson, 
1995 

Randomized, 
controlled clinical trial 

30 The relative effectiveness: activator versus 
meric adjustments on acute LBP 
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Figure 1.1 The Activator Adjusting Instrument 

 

In all of the studies in Table 1.1 the AAI was used either within the 

AMCT protocol (Pfefer, 2007; Dugmore, 2006; Shearar, 2003; Wood et 

al., 2001; Gemmell and Jacobson, 1995), or it was used in the 

diversified method and compared to another treatment (Gemmell and 

Miller, 2010; Schneider et al., 2010; Yurkiw and Mior, 1996). Outside of 

this, the AAI was utilised as a placebo (Hawk et al., 1999) or it was 

utilised in experimental studies (Roy et al., 2008; Keller and Colloca, 

2000). Thus, it is suggested that the AAI has not been researched 

outside of its AMCT protocol (Fuhr, 2011) in order to assess its clinical 

effects. This is particularly important as according to Dugmore (2006) 

who studied the AMCT protocol, it was found that there was no statistical 

difference (Present Pain Intensity score: p= 0.294; Short Form McGill: 

p= 0.085; Roland Morris Questionnaire: p= 0.855; NRS: p= 0.048) 

globally between the group that received AAI at full tension versus the 

group that received AAI at zero tension (placebo), indicating that the 

AMCT protocol had a significant influence in the clinical improvement of 

patients conditions. In contrast to Dugmore (2006), Shearar et al., (2005) 
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and Shearar (2003) indicated that the outcomes compared between AAI 

in AMCT versus diversified manipulative techniques had no statistically 

significant difference (NRS: p= 0.000; Revised Oswestry Disability 

Questionnaire: p= 0.000; Orthopaedic Rating Scale: p= 0.000; 

Algometer: p= 0.000). Therefore, by elimination,  if AAI placebo within 

AMCT is equivalent to AAI (active) within AMCT and AAI (active) within 

AMCT is equivalent to diversified manipulative techniques, it would imply 

that AAI placebo (within AMCT) is equivalent to the gold standard 

diversified manipulative techniques (Haldeman, 2005; Bergmann et al., 

1993). This is nonsensical as it would imply that gold standard 

diversified manipulative techniques are no better than placebo. Or 

alternatively it implies that the AAI has no clinical benefit outside of the 

AMCT protocol. 

 

Therefore in order to isolate the effect of the AAI to the exclusion of its 

often associated protocol (AMCT), this study will test the AAI set at full 

tension and using the diversified method of patient positioning (Byfield, 

2005) against the AAI placebo set a zero tension and using the 

diversified method of patient positioning in the treatment of chronic LBP 

of SIJ syndrome origin. 

 

1.2 Aims of the study 

 

The aim of the study was to compare the Activator Adjusting Instrument 

(AAI) with a placebo AAI, using the diversified method of patient 

positioning, in the treatment of chronic SIJ syndrome. 
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1.3 Objectives of the study 

 

Objective One:   To determine whether adjusting the SIJ using the 

AAI set at full tension (AAI group) was effective in 

the treatment of chronic SIJ syndrome in terms of 

subjective and objective clinical findings. 

 

Objective Two:  To determine whether adjusting the sacroiliac  

 joint using the AAI set at zero tension (placebo) 

was effective in the treatment of chronic SIJ 

syndrome in terms of subjective and objective 

clinical findings. 

 

Objective Three:  To compare the two aforementioned treatment  

interventions. 

 

 The Hypothesis:   The hypothesis indicated that there would be a  

significant difference between the AAI group and 

the AAI placebo group in terms of the subjective 

and objective findings in this study. 

 

      The Null Hypothesis: 

The null hypothesis indicated that there would be 

no significant difference between the AAI group 

and AAI placebo group in terms of the subjective 

and objective findings in this study. 
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1.4 Rationale 

 

According to Fuhr and Menke (2005), the AAI is a safe and clinically 

useful tool, but its scientific validation requires testing (Fuhr and Menke, 

2005). This concern has been confirmed by Fuhr (2011) (developer of 

the AAI), who has indicated that to his knowledge there have been no 

published studies that have compared the AAI against itself without the 

Activator Methods Chiropractic Technique (AMCT) protocol. 

 

To date, research has been conducted with the AAI in the AMCT 

protocol setting (Gemmell and Jacobson, 1995; Wood et al., 2001; 

Shearar, 2003; Dugmore, 2006; Pfefer, 2007), which was compared to 

other manipulative techniques (Yurkiw and Mior, 1996; Gemmell and 

Miller, 2010; Schneider et al., 2010) and in experimental studies (Keller 

and Colloca, 2000; Roy et al., 2008). Based on these studies, it has 

been suggested that within the protocol and in comparison to other 

techniques, the AAI is safe and effective and has minimal risks as is 

evidenced by the patients improving with such intervention care 

(Shearar, 2003; Dugmore, 2006). This assertion, however, brings into 

question whether the AAI is in fact a valid tool in the treatment process if 

utilised outside of the protocol setting (Fuhr, 2011).  

 

The latter is considered in that chiropractors utilise the AAI independent 

of the AMCT protocol setting as it is practically seen as a tool that has 

minimal risks and provides a safe alternative for patients, whilst 

preventing the development of degenerative joint disease in the 

chiropractor’s joints (Leone, 1999; Leach, 2004; Mathews, 2006).  
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It is therefore appropriate that the AAI was tested in a placebo controlled 

environment in order to validate the use of the AAI, which set the basis 

for this study. 

 

1.5 Benefits of the study 

 

The outcomes of this study will provide a basis from which to guide 

chiropractors in the use of AAI, in terms of its ability to perform its stated 

functions in practice. Currently it is assumed that the AAI is safe and 

clinically effective (Fuhr, 2011), as it has had no adverse reactions in 

clinical practice. However, it is possible that in clinical practice those 

patients that do not perceive benefit from other forms of treatment or 

who have had adverse reactions to other forms of treatment are not 

likely to return to the practice at which they were treated (Dagenais and 

Haldeman, 2012).  

 

Therefore, it is necessary to determine through a structured clinical trial 

(Mouton, 2006; Brink, 1996; Dagenais and Haldeman, 2012) that the 

AAI does actually conform to the requirements of all clinical interventions 

(viz. that they be evidence informed) (Hawk et al., 1999; Dagenais and 

Haldeman, 2012). This will also allow this form of intervention to meet 

the required standards of practice ethics (Johnson, 2005) and 

requirements of some regulatory agencies in approving the device for 

use in clinical practice. 
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1.6 Conclusion 

 

In the remaining chapters, Chapter Two will review the literature on 

chronic SIJ syndrome, manipulation and the use of mechanically 

assisted devices in manual practice. In Chapter Three the researcher 

will describe in detail the methodology of this study. Chapter Four 

presents the statistics and the results together with the discussion 

thereof. Thereafter, the conclusion and recommendations will be made 

in Chapter Five.  
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1 Introduction 

 

This chapter covers the anatomy of the SIJ, low back pain and its 

relevance to SIJ syndrome; instrument manipulation with particular 

emphasis on the AAI, as well as a discussion on the placebo effect and 

its role in patient management. 

 

2.2 Anatomy of the sacroiliac joint 

 

2.2.1 Structure 

 

The SIJ is a diarthrodial articulation between the surface of the lateral 

aspect of the sacrum and the auricular surface of the medial aspect of 

the ilium (Bergmann, 1993; Cramer and Darby, 1995; Marchiori, 1999; 

Morris, 2006; Standring, 2008; Bergmann and Peterson, 2011). The two 

SIJs are classified as atypical synovial joints with well-defined joint 

spaces between the two opposing articular surfaces (Cassidy and 

Mierau, 1992). The sacral auricular surface has a longitudinal groove, 

known as the sacral groove, which extends from the upper end to the 

lower end (Cramer and Darby, 1995; Standring, 2008). The posterior rim 

of this groove is thick and is known as the sacral tuberosity (Cramer and 

Darby, 1995; Standring, 2008). The iliac auricular surface has a 

longitudinal ridge, and the inferior end of this iliac ridge is known as the 
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posterior inferior iliac spine (PIIS) (Cramer and Darby, 1995; Standring, 

2008). The sacral groove and the iliac ridge interlock for stability and 

assist to guide movement of the SIJs (Cramer and Darby, 1995; Morris, 

2006). 

 

To support the SIJ, an articular capsule lines the SIJ anterior aspect, 

whereas the SIJ’s posterior aspect is covered by the interosseous 

sacroiliac ligament, with no articular capsule  present along the posterior 

joint surface (Cramer and Darby, 1995; Moore and Dalley, 1999; 

Standring, 2008).  

 

 

 

 
Lumbar vertebral body 
Lumbar intervertebral disc 
 
Ilium of the pelvic bone 
 
 
Sacrum 
Sacroiliac joint 
 
 
Coccyx 
 
Superior pubic ramus 
Pubic symphysis 
Ischial portion of the pelvic bone 
Inferior pubic ramus 
 

Figure 2.1: Osseous structures of the low back 
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2.2.2 Ligaments 

 

To re-inforce the SIJ capsule and the biomechanical joint locking system 

which is unique to the SIJ, local and global ligaments assist in providing 

stability for this region of the low back. Therefore, the following ligaments 

are associated with the SIJs (Norkin and Levangie, 1992; Cramer and 

Darby, 1995; Moore and Dalley, 1999; Standring, 2008): 

 

 Local ligaments that have direct bearing on SIJ function: 

o Articular capsule: This is a fibrous capsule located along the 

anterior surface of the joint. There is no articular capsule on 

the posterior aspect of the SIJ. 

o Anterior sacroiliac ligament: To re-inforce the anterior 

capsule, the pelvic surface of each SIJ is covered by the 

anterior sacroiliac ligament. This ligament passes across the 

anterior aspect of the SIJ in the horizontal plane. It does not 

support the SIJ as strongly as either the posterior or 

interosseous sacroiliac ligaments. 

o Interosseous sacroiliac ligament: This bilateral ligament 

connects the three sacral fossae in one SIJ to the area 

around the iliac tuberosity on the ipsilateral side. This 

ligament consists of deep and superficial layers, of which the 

deep layer has a cranial band and a caudal band. The 

cranial band is orientated transversely, and the caudal band 

is orientated vertically. This orientation therefore allows for 

stability in the transverse and vertical planes, by limiting the 

degree of distraction that is possible within the SIJ (Norkin 

and Levangie, 1992; Morris, 2006). 
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o Posterior sacroiliac ligament: This ligament consists of short 

fibers connecting the tuberosity of the sacrum to the ilium, 

and is made up of two parts, namely, the long posterior 

sacroiliac ligament, and the short posterior sacroiliac 

ligament (Moore and Dalley, 1999).  These ligaments limit 

the movement of the SIJ to slight gliding and rotary 

movements, except when the SIJ is subjected to 

considerable amount of force, for example in sport when a 

participant lands after a high jump (Moore and Dalley, 1999). 

 

 Global or accessory ligaments that influence SIJ function 

indirectly (Norkin and Levangie, 1992; Moore and Dalley, 1999; 

Morris, 2006):  

o Iliolumbar: The iliolumbar ligaments prevent the fifth lumbar 

vertebra (L5) from sliding anteriorly by uniting the L5 vertebra 

to the ilia. 

o Sacrotuberous  and Sacrospinous: These two ligaments 

allow for a limited upward movement of the inferior end of the 

sacrum, therefore providing stability to the sacroiliac region 

during heavy loading of the vertebral column, for example 

when jumping from a wall. 

o Thoracolumbar fascia: This fascia is large and divides into 

anterior and posterior layers, and covers the deep muscles 

associated with the low back. Within the deep muscles of the 

low back the fascia is thick and strong, but over the deep 

muscles within the thoracic area the fascia is almost 

transparent. The lumbar part of the thoracolumbar fascia 

extends from the 12th rib to the iliac crest, and attaches 
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laterally to the internal oblique and transverse abdominal 

muscles. 

o Pubic symphysis: The pubic symphysis joint is formed from 

the union of the bodies of the pubic bones within the medial 

plane. The ligaments that join these bones are thicker 

superiorly to form the superior pubic ligament, and inferiorly 

to form the inferior pubic ligament.  

 

 

Anterior longitudinal ligament 
 
Intertransverse ligaments 
 
 
Iliolumbar ligament 
 
 
Right and left anterior sacroiliac ligaments 
 
 
 
Right and left sacrospinous ligament 

Figure 2.2 : Ligaments of the low back (anterior) 

 

 
Interspinous ligaments 
 
 
Right iliolumbar ligament 
 
Right posterior sacroiliac ligament overlying a thin 
posterior capsule 
 
 
Sacrotuberous ligament  
 
Sacrospinous ligament 

Figure 2.3 : Ligaments of the low back (posterior) 
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2.2.3 Muscles as a base of support  

 

Cramer and Darby (1995) stated that approximately 40 muscles can 

influence the biomechanics of the lumbar pelvic region, however, some 

of the most important muscles in SIJ syndrome are the erector spinae, 

quadratus lumborum, multifidus, iliopsoas, rectus abdominus, gluteus 

maximus, and piriformis. This concurs with the reports by Fligg (1986); 

Norkin and Levangie (1992) and Bergmann et al., (1993) and has been 

confirmed by Bergmann and Peterson (2011). 

Table 2.1a: Muscles of the low back and pelvic region (Moore and Dalley, 1999) 
Muscle name Origin  Insertion  Innervation  Action  

Iliopsoas Sides of T12-L5 
vertebrae and 
discs between 
them, to iliac crest, 
iliac fossa, ala of 
sacrum, and 
anterior sacroiliac 
ligaments 

Lesser trochanter 
of femur, to tendon 
of psoas major, 
lesser trochanter, 
and femur distal to 
it 

Ventral rami of 
lumbar nerves (L1-
L3); femoral nerve 
(L2-L3) 

Chief flexor of the 
thigh 

Piriformis Anterior surface of 
sacrum and 
sacrotuberous 
ligament  

Superior border of 
greater trochanter 
of femur 

Branches of 
ventral rami of S1 
and S2 

Laterally rotate the 
extended thigh 
and abduct flexed 
thigh; stabilizes 
femoral head in 
acetabulum 

     

 

 

Psoas minor muscle 

Intertransversarius muscle 

 

Psoas major muscle 

Iliac muscle and tendon 

Piriformis 
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Figure 2.4 Muscles of the low back (anterior) 
 
 

 Table 2.1b: Muscles of the low back and pelvic region (continued)(Moore and 
Dalley, 1999) 
Muscle name Origin  Insertion  Innervation  Action  

Erector spinae Arise from a broad 
tendon from posterior 
part of iliac crest, 
posterior surface of 
sacrum, sacral and 
inferior lumbar 
spinous processes, 
and supraspinous 
ligament 

Lower ribs and 
cervical 
transverse 
processes; 
superiorly to 
spinous 
processes in 
upper thoracic 
region and to the 
skull 

Dorsal rami of 
spinal nerves 

Acting bilaterally, they 
extend the vertebral 
column and head; with 
flexion of the back they 
control movement by 
gradually lengthening 
their fibers; unilaterally, 
they laterally bend the 
vertebral column 

Quadratus 
lumborum 

Medial half of inferior 
border of 12th rib and 
tips of lumbar 
transverse processes 

Iliolumbar 
ligament and 
internal lip of iliac 
crest 

Ventral 
branches of 
T12 and L1-L4 
nerves 

Extends and laterally 
flexes the vertebral 
column; fixes 12th during 
inspiration 

Multifidus Sacrum and ilium, 
transverse processes 
of T1-T3, and 
articular processes of 
C4-C7 

Fibers pass 
supero-medially 
to spinous 
processes of the 
vertebrae above, 
spanning 2-4 
segments 

Dorsal rami of 
spinal nerves 

Stabilizes vertebrae 
during local movements 
of vertebral column 

Rectus 
abdominus 

Pubic symphysis and 
pubic crest 

Xiphoid process 
and fifth to 
seventh costal 
cartilages 

Thoraco-
abdominal 
nerves 

Flexes trunk (lumbar 
vertebrae) and 
compresses abdominal 
viscera 

Gluteus 
maximus 

Ilium posterior to 
posterior gluteal line, 
dorsal surface of 
sacrum and coccyx, 
and sacrotuberous 
ligament 

Most of the fibers 
attach to the 
lateral condyle of 
tibia; some fibers 
insert on the 
gluteal tuberosity 
of the femur 

Inferior gluteal 
nerve (L5, S1 
and S2) 

Extends thigh and assists 
in its lateral rotation; 
stabilizes thigh and 
assists in rising from 
sitting position 

  

 

Spinalis portion of the erector spinae muscle 
 
 
 
Intercostal muscles 
 
 
 
Quadratus lumborum muscle 
 
Psoas major muscle 
 
Multifidus muscle 

Figure 2.5 Muscles of the low back (posterior – deep) 
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Iliocostalis portion of the erector spinae muscle 
 
 
Intercostal muscle 
 
 
Thoracis portion of the erector spinae muscle 
 
Quadratus lumborum 

Figure 2.6 Muscles of the low back (posterior – superficial) 
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2.2.4 Sacroiliac joint movement/motion 

 

According to Norkin and Levangie (1992) and Cramer and Darby (1995) 

initiation of SIJ movements are made by the vertebral column and the 

lower extremities. The forces creating motion within the SIJ are gravity 

(trunk weight), ground reaction force (bouncing), and muscle contraction 

(Norkin and Levangie, 1992; Cramer and Darby, 1995; Andersson, 

1998; Statistik Rapport, 2005; Weahrer et al., 2005; Riihimaki et al., 

2002). Postural changes of the vertebral column such as during lying, 

sitting and standing, and motion of the vertebral column (flexion, 

extension, rotation) cause the sacrum to move relative to the ilium 

(Cramer and Darby, 1995). A change of thigh position during sitting, 

standing and standing on one leg, together with flexion, extension, 

abduction, adduction and rotation of the thigh cause the iliac surface of 

the SIJ to move relative to the sacral surface of the SIJ (Cramer and 

Darby, 1995). Abduction and adduction of the thigh causes some 

gapping motion within the SIJ (Cramer and Darby, 1995). In addition to 

the above movements, the joint also undergoes “nutation” which is 

described as being the “primary movements of anteroinferior to 

posterosuperior nodding of the sacral base relative to the ilium. This 

represents rotation along the sacral groove, with the centre of rotation 

located in the middle sacral fossa of the SIJ” (Cramer and Darby, 1995). 

 

The SIJ in comparison to a lumbar motion segment can withstand six 

times more medially directed forces and seven times more lateral 

bending forces, whereas the lumbar motion segment is capable of 

withstanding twenty times more axial compression and two times more 

axial torsion (Morris, 2006). Therefore it could be assumed that the SIJ 
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is more prone to axial compression and torsional loading, which are vital 

components for daily activities, such as forward bending, lifting and 

twisting of the trunk (Morris, 2006).  

 

Stability is increased and mobility is decreased with age (Cramer and 

Darby, 1995). Until puberty, stability is maintained mainly by ligaments, 

but after puberty the bony interlocking that increases stability start to 

form (Cramer and Darby, 1995). According to Cramer and Darby (1995), 

Kirkaldy-Willis and Burton (1992) and Marchiori (1999) osteophytes and 

ankylosis may begin to form from the fourth decade of life, which 

increases stability. SIJ movement usually completely stops from the 

eighth decade of life due to fibrous degeneration attempting to create 

stability (Cramer and Darby, 1995). 

 

Functional stability is vital for sufficient movement and less mechanical 

stress on pain-sensitive structures (Morris, 2006). 

 

2.2.5 Innervation 

 

The SIJs are vastly innervated, and the joint capsule possesses both 

pain receptors (nociceptors) and joint position sensation receptors, also 

known as proprioceptors (Cramer and Darby, 1995; Sakamoto et al., 

2001; Hillermann et al., 2006). The superior and inferior gluteal nerves 

(bilaterally) give rise to the articular branches of the SIJs, the sacral 

plexus and the dorsal rami of S1 and S2 (Ombregt et al., 1995; Moore 

and Dalley, 1999; Standring, 2008). The posterior aspect of the SIJ is 

primarily supplied by branches originating from the posterior primary 

rami of the L4-S2 spinal nerves (Kirkaldy-Willis and Burton, 1992; 

Standring, 2008). The anterior aspect of the SIJ is innervated by the 



20 
 

posterior branches from the L3-S2 nerve roots and the superior gluteal 

nerve L5-S2 (Standring, 2008).  

 

These nociceptive receptors are thought to be the origin of SIJ 

syndrome when stimulated by a noxious stimuli such as an external 

stimulus that provokes pain (Hillermann et al., 2006).  

 

The SIJ has variations in the innervation of the joint, and may differ from 

left to right sides in some individuals (Cramer and Darby, 1995). Due to 

the variable innervations of the SIJ a wide range of pain referral patterns 

exist and may explain why patients experience different symptoms in SIJ 

syndrome (Bernard and Cassidy, 1993; Souza, 2001). This wide 

variation of referral pain patterns may also explain the difficulty that 

researchers and chiropractors have in diagnosing SIJ pain and 

dysfunction (Cramer and Darby, 1995; Evans, 2001; Isaacs and 

Bookhout, 2002; Giles, 2003; Hebert and Fritz, 2012).  

 

This may also be the reason that the degree to which SIJ syndrome 

contributes to the presence of LBP is unclear. As a result the statistics 

around the relationship between SIJ syndrome and LBP vary from study 

to study (Cramer and Darby, 1995). Therefore the next section will 

define LBP, contextualise sacroiliac syndrome in this definition, before 

outlining the epidemiology of LBP and drawing a conclusion on the 

prevalence of SIJ syndrome. 

 

2.3  Definition of low back pain (LBP) and the context of 

sacroiliac  joint syndrome 
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LBP is defined as pain which is primarily limited to the region between 

the low margins of the twelfth ribs (superiorly), the gluteal folds 

(inferiorly) and the mid-axilliary line laterally (Galukande et al., 2005) 

(see Figure 2.7 for a schematic/anatomical representation of the low 

back). In the above context SIJ syndrome is referred to as “pain from a 

SIJ that exhibits no demonstrable pathology, but which is presumed to 

have some form of biomechanical dysfunction that causes pain” (Morris, 

2006). 

 

Figure 2.7 Schematic / anatomical representation of the low back 
(Adapted from http://www.triggerpointbook.com/backpain.htm, 2012) 

 

Outside of the non-mechanical causes of LBP (e.g. Tumours, infections, 

systemic arthropathies), Morris (2006) and Bergmann et al., (1993) 

indicated that the majority of mechanical LBP (50-70%) is a result of SIJ 

syndrome. 

 

2.4 Low Back Pain 

 

2.4.1 Incidence and prevalence of low back pain 

http://www.triggerpointbook.com/backpain.htm
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LBP is the most prevalent musculoskeletal condition and the most 

common cause of disability in developed and developing countries 

(Woolf and Pfleger, 2003; Dagenais et al., 2008; Chen et al., 2009; 

Coole et al., 2010). According to Morris (2006), LBP is the third most 

commonly reported site of pain, the second most frequent cause of 

worker absenteeism, and the most costly ailment of working-age adults 

in the United States. This may account for the lifetime prevalence of LBP 

(at least one episode of LBP in a lifetime) varies according to type of 

study, population type in the study and geographic region of the study 

(Dagenais and Haldeman, 2012). These are outlined briefly in Table 2.2. 

 

Table 2.2 Review of the epidemiology of LBP (adapted from Raad, 2012; Dyer, 2012). 

Authors Study type Prevalence Developed) / 
non developing 

Region / population 

Frank et al., 
(1998) 

Epidemiological 
study 

Lifetime  50% - 80% Developed General1 

Bovenzi (1996) Intervention study Lifetime  66.4% - 83.8% Unknown  Country not specified 
Tractor drivers and control 
drivers 

12 month  65.5% - 82.9%  

7 day  45.6% - 62.4% 

Hillman et al., 
1996) 

Epidemiological 
study 

Lifetime  59% Unknown  
 

Country not specified 
General 12 month  39% 

Point  19% 

Van Der Meulen 
(1997)  

Epidemiological 
study 

Life time 57.6% Developing South Africa 
General 

Cassidy et al.,  
(1998) 

Epidemiological 
study 

Lifetime  84% Developed Canada  
General 6 month  69% 

Point  29% 

Loney and 
Stratford (1999) 

Review of 
literature 

Lifetime  59% - 84% Developed Global  
General Point  14% - 29% 

Docrat (1999)  Epidemiological 
study 

Lifetime 76.6%  / 78.2% Developing South Africa 
General 

Walker (2000) Review of 
literature 

Lifetime  11%-84%  
 

Global 

12 month 22-65% 

Point 12%-33% 

  

                                                           
1 General refers to the general population  



23 
 

Table 2.2 continued : Review of the epidemiology of LBP (adapted from Raad, 2012; Dyer, 2012). 

Authors Study type Prevalence Developed) / 
non developing 

Region / population 

Picavet and 
Schouten (2002) 

Epidemiological 
study 

12 month  44.4% Developed Netherlands 
Population unspecified 

Waddell (2004)  Epidemiological 
study 

Lifetime  50% - 80% Developed United States of America 
General 

Galukande et al., 
(2005) 

Incidence study Point 20% Developing Uganda 
Hospital based 

Van Vuuren et 
al., (2005) 

Epidemiological 
study 

Lifetime 64% Developing South Africa 
Mining specific  12 month 56% 

Point 36% 

Ghaffari  (2007) Epidemiological 
study 

12 month 65% and 46% 
respectively 

Developed United Kingdom / 
Sweden 
General 

Louw et al., 
(2007) 

Review of 
literature 

Lifetime 36% - 62% Developing African (General) 

12 month  14% - 72 % 

Point 32% 

Dagenais et al., 
(2008) 

Review of 
literature 

Lifetime  5% - 65% Developed Global 
General 2- week  15% 

Bell and Burnett  
(2009) 

Review of 
literature 

Lifetime  60% - 90% Developed Global 
Specific occupations 

Helfenstein 
Junior et al., 
(2010) 

Review of current 
knowledge of 
LBP 

Lifetime  50% - 80% Developed General 

 

As a result of the prevalence of LBP, the pain has been connected to 

levels of disability, producing significant restrictions on activities of daily 

living and participation, such as the inability to work and socialise (Katz, 

2006; Dagenais and Haldeman, 2008; Roffey et al., 2010a; Roffey et al., 

2010b; Roffey et al., 2010c; Roffey et al., 2010d; Roffey et al., 2010e). 

Therefore, the financial and economic burden is of a particular concern 

in Africa, where there is restricted health care funds as they are 

principally directed toward epidemics such as HIV and AIDS (Walker, 

2000; National Department of Health, 2010).  

 

Thus, as can be seen from the high prevalence of LBP, it is important to 

remember that SIJ syndrome is thought to contribute significantly to LBP 

and therefore is a significant clinical entity that requires attention within 

musculoskeletal health of patients with LBP. 
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Therefore, in order to address this concern, it is important to understand 

the possible causes (aetiology), pathogenesis, presentation (signs and 

symptoms), diagnostic evaluation of the patient and treatment of SIJ 

syndrome. The next section presents SIJ syndrome in terms of these 

subheadings. 

 

2.4.2 Causative factors (aetiology) of sacroiliac joint 

syndrome 

According to Morris (2006), risk and prognostic factors for SIJ syndrome 

include sociodemographic factors, behavioural and physical factors, as 

well as spinal deformities. “Sociodemographic factors include age, sex, 

ethnicity, levels of education, levels of activity, marital status, 

employment status, employment type (occupation) and nutritional status” 

(Morris, 2006; Dagenais and Haldeman, 2012). 

 

With respect to gender:  

Fairbank et al., (1984); Svensson et al., (1988); Balague et al., 

(1994) and Jin et al., (2004) indicated on average a higher 

prevelance of LBP in females than males. This is in agreement 

with studies by Viikari-Juntura et al., (1991);  Olsen et al., (1992); 

Brattberg (1994); Salminen et al., (1994); Troussier et al., (1994) 

and Harreby et al., (1999). However, Walsh et al., (1992); Burton 

et al., (1996b); Gunzburg et al., (1999) and Feldman et al., (2001), 

did not concur with these findings and suggested that males were 

more inclined to have a higher prevelance to LBP than females. 

The smallest difference is seen in the study done by Biering-

Sorensen (1983), where it was found that  61,4% of females and 

62.6% of males in the general adult population were found to 
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suffer  from LBP. This was confirmed by Papageorgiou et al., 

(1995), who found that in a general population, a 59% prevalence 

rate was applicable for both males and females. These latter two 

studies also concur with and are supported by the findings by 

Heliövaara (1989); Battie et al., (1990); Liira et al., (1996) and 

Burdorf and Sorock (1997).  

 

The variances in the gender prevalence percentages may be attributed 

to:  

 The population(s) under study (Olsen et al., 1992; Morris, 2006). 

 The proportion of female to male participants (Mulimba, 1990; 

Waddell, 1994 and Reigo et al., 1999).  

 The link between LBP prevalence and females in the postpartum 

period (linked to epidural anaesthesia) (Groves et al., 1995; 

Macleod et al., 1995) and / or  

 The physiological changes that occur in a female’s body during 

pregnancy (Valkenburg and Haanen, 1982; Svensson et al., 1988; 

Biering-Sorensen, 1983; Ostgaard and Andersson, 1991; Orvieto 

et al., 1994; Clancy and McVicar, 2002). 

 Body weight (Battie et al., 1990) related to gender. 

 Lastly, it is also possible that males tend to suffer more disabling 

pain than females (Hurwitz and Morgenstein, 1997; Power et al., 

2001) and females suffer more non-disabling pain according to 

Hurwitz and Morgenstein (1997). 

 

However, the literature seems to accept that LBP is more common in 

females than males (Anderson, 1999; Morris, 2006), even though (over 

a 24 year period), Bildt Thorbjornsson et al., (2000), found that social 
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relations, sedentary work and physical load had strong links to the 

prevalence of LBP in both genders.   

 

With respect to age: 

The prevalence of LBP increases as the population ages (The 

Editors (1995); Burton et al., (1996b); Kristjansdottir (1996); 

Newcomer and Sinaki (1996); Hurwitz and Morgenstein (1997); 

Taimela et al., (1997); Louw et al., (2007); Leboeuf-Yde et al., 

(2009); Plouvier et al., (2011). As a result, Dagenais and 

Haldeman (2012) and Morris (2006) identified age as a prognostic 

factor for the development of LBP. However, in contrast to the 

above, Daltroy et al., (1991) suggested that decreasing age was 

related to an increase in the onset of LBP and that  increasing age 

was protective of the develpoment and onset of LBP. Whereas  

Biering-Sörensen (1983); Battie et al., (1990); Burdorf and Sorock, 

(1997) seem to indicate that age has no relationship with LBP.  

 

With respect to education:  

Viikari-Juntura et al., (1991) and Dionne et al., (1997) noted that 

poor or a lack of education predisposed a person to an increased 

likelihood of LBP, but Hurwitz and Morgenstein (1997) and Deyo et 

al., (1987) stated that education was more related to the severity of 

the LBP. In contrast, Bigos et al., (1986); Riihimaki et al., (1989) 

and Power et al., (2001) stated that there is no relationship 

between education levels and the likelihood of developing LBP. 
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With regards to marital status: 

Reisbord and Greenland, (1985); Biering-Sörensen and Thomson, 

(1986) and Cats-Baril and Frymoyer, (1991) noted that there was a 

higher prevalence of LBP in unmarried, widowed and divorced 

persons as compared to married persons. 

 

With regards to ethnicity : 

Hurwitz and Morgenstein, (1997) showed an increased likelihood 

for LBP in non-white ethnic groups. This finding might be related to 

access to healthcare for LBP (Deyo et al., 1987; Heliövaara, 1989; 

Hurwitz and Morgenstein, 1997; Dagenais and Haldeman, 2012). 

Additionally, different ethnic groups experience pain differently 

(Green et al., 2002; Portenoy et al., 2004).  

 

Additionally, Morris (2006) stated that there are several behavioural 

prognostic factors associated with an increase in disability as well as 

pain. These include, but may not be limited to, psychological stress, 

somatisation, catastrophizing, fear avoidance, pain intensity, religion, 

maladaptive coping, depression/depressive symptoms, perceived 

stress/anxiety, history of depression/anxiety and / or alcohol/drug abuse 

history (Bongers et al., 1993; Hoogendoorn et al., 2000; Linton and 

Ryberg, 2000; Heneweer et al., 2011).  

 

By contrast, physical factors such as lifting (Roffey et al., 2010c), 

carrying (Roffey et al., 2010a) and manual handling (Roffey et al., 

2010e) have also been implicated as risk factors for the development of 

LBP in the workplace (Dagenais and Haldeman, 2012). 
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With respect to occupational posture: 

Hoogendoorn et al., (2000) and Heneweer et al., (2011) noted that 

flexed (McGill et al., 2000; Nazari et al., 2011) and rotated 

positions alone and in combination (Frymoyer et al., 1983; Potvin 

et al., 1991; Roffey et al., 2010c), for increased durations and / or 

repetitive actions are responsible for significant increases in the 

likelihood of developing LBP. In addition, the literature indicates 

that prolonged standing increases the likelihood of LBP (Pope et 

al., 2002; Anderson et al., 2007; Wai et al., 2010b), whereas, 

prolonged sitting also increase the chances of LBP (Magora, 1972; 

Magora, 1974; Tissot et al., 2009; Roffey et al., 2010b). 

 

With respect to specific work related activities: 

Accumulation of increased loads (Hoogendoorn et al., 2000; 

Heneweer et al., 2011), 

 Bending and twisting (Wai et al., 2010b),  

 Carrying and / or pulling (Pope et al., 2002; Roffey et al., 2010a),  

 High load with high repetition (Roffey et al., 2010b) 

 Increased lifting (Hoogendoorn et al., 2000; Heneweer et al., 

2011),  

 Manual handling (Jansen et al., 2004; Roffey et al., 2010d; 

Heneweer et al., 2011; Plouvier et al., 2011),  

 Physical loading while lifting (Roffey et al., 2010d; Heneweer et al., 

2011; Plouvier et al., 2011),  

 Pushing (Pope et al., 2002; Roffey et al., 2010a),  

 Repetitive tasks (Hoogendoorn et al., 2000; Heneweer et al., 2011) 

and  

 Fatigue associated with repetitive tasks / positions (Roffey et al., 

2010c; Plouvier et al., 2011), 
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 Sedentary work (Roffey et al., 2010b) and / or 

 Whole body vibration (Hoogendoorn et al., 2000; Vingard and 

Nachemson, 2000; Krause et al., 2004; Chung et al., 2005; 

Heneweer et al., 2011). 

 

Other miscellaneous factors that need to be considered when dealing 

with a patient are health factors including levels of physical activity, body 

weight, genetics, smoking/tobacco use, and other factors such as the 

presence of possible systemic disease, physical and psychological 

comorbidities  that could be related to the LBP (Dagenais and 

Haldeman, 2012). 

 

With regards to smoking and alcohol : 

Frymoyer et al., (2011) noted that smoking is a significant risk 

factor to LBP. This concurs with Toroptsova et al., (1995); Harreby 

et al., (1996); Walker et al., (2004); Vindigni et al., (2005) and 

Skillgate et al., (2007). In contrast to the above statement, Leino 

(1993); Manninen et al., (1995) and Hurwitz and Morgenstein 

(1997) indicated in their studies that there was a limited or no 

association between smoking and the development of LBP. 

Therefore this has been a debate in the literature resulting in 

inconclusive evidence for the effect of alcohol and its relationship 

with LBP (Vallfors, 1985; Heliövaara et al., 1991; Skillgate et al., 

2007). 
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Regarding activity:  

Literature seems to agree that activity is protective of LBP 

development (Haldeman, 2005; Morris, 2006; Dagenais and 

Haldeman, 2012), although some debate exists between the following 

authors: Holmstroom et al., (1992); Magnusson et al., (1992); 

Salminen et al., (1995); Harreby et al., (1996); Heistaro et al., (1998); 

Mortimer et al., (2001) and Power et al.,  (2001). This may be 

because different forms of activity predispose to or are protective of 

LBP (Heneweer et al., 2011; Hoogendoorn et al., 2000). 

 

With regards to height and weight: 

In a systematic review conducted by Leboeuf-Yde, (2004), on the 

association of body mass index (BMI) and prevelance of LBP, it 

was concluded that there was a very poor asssociation between 

the two phenomena. This was not supported by the study compiled 

by Mirtz and Greene, (2005) who concluded that a BMI under 30 

resulted in a decreased chance of developing LBP, whereas, a 

BMI of 40 increases the risk of LBP. Therefore, an increased BMI, 

possibly in addition to other lifestyle factors, may be the precursors 

for LBP (Heneweer et al., 2011).  

 

With the conclusion of the causative factors of LBP, which followed a 

simple description of the anatomy and biomechanics of the SIJ, it is 

possible to focus on SIJ syndrome, which is the principle dysfunction 

that was treated in this study. 
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2.4.3 Signs and symptoms of sacroiliac joint syndrome 

 

According to Morris (2006); Giles (2003); Evans (2001) and Isaacs and 

Bookhout  (2002) and the classic symptoms of SIJ syndrome are: 

 Aching pain over the SIJ 

 Pain radiating into the buttock, posterior thigh, and at times to 

below the knee 

 Discomfort into the groin, anterior aspect of the pelvis or thigh 

 Sharp pain aggravated by movement 

 

Signs of SIJ syndrome include (Morris, 2006; Evans, 2001): 

 Tenderness localised over the SIJ 

 Pain when the SIJ is stressed 

 Hamstring tightness 

 Pain on forward bending 

 Absence of nerve root and neurological signs 

 Decrease in SIJ movement 

 Increase in sensitivity over the ipsilateral buttock extending into the 

posterolateral thigh 

 

Hertling and Kessler  (1997), Hansen and Standiford  (2003), 

Huijbreghts  (2004), Robinson et al., (2006), Van der Wurff et al., (2006) 

and Szadek et al., (2008) have described typical characteristics and 

symptoms of patients presenting with SIJ syndrome which include: 

 Unilateral SIJ pain, local to the joint itself, but possibly 

referring down the leg (posterolaterally), 

 The absence of lumbar articular signs and symptoms, 
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 A short period of morning stiffness that eases with 

movement and weight bearing, 

 Increased pain with prolonged postures (sitting/standing), 

 Pain aggravated by walking, rolling over in bed and climbing 

stairs and/or 

 Pain referral to the groin, greater trochanter and buttock. 

 

However it was previously noted by Kirkaldy-Willis and Burton (1992) 

that the symptoms of sacroiliac syndrome include pain over the posterior 

aspect of the SIJ that varies in its degree of severity; referred pain to the 

groin, over the greater trochanter, down the back of the thigh to the 

knee, and occasionally down the lateral or posterior calf to the ankle, 

foot and toes. This concurs with the discussion in Section 2.2.5 and 

suggests that clinical identification of patients with SIJ syndrome is 

difficult. Therefore, any study including SIJ syndrome patients are 

required to have a set of stringent inclusion criteria in order to ensure 

that the patient selection results in a homogenous sample. This would 

include patients who are at the same stage of their pathogenesis and 

therefore have the potential to respond to an equal extent, allowing for 

the intervention to be tested in isolation without variable influences 

(Hebert and Fritz, 2012). To this end, associated clinical signs and 

provocative clinical testing (Section 2.4.5) are required to assist in 

homogenising the patient sample. These will now be discussed in the 

following two sections. 
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2.4.4 Associated clinical signs of sacroiliac joint syndrome 

 

According to Gatterman (1990); Gatterman (1995) and Leach (2004) 

there are several components that need to be considered in any joint 

dysfunction. These include: myopathology (muscle changes), 

kinesiopathology (movement aberrations), neuropathophysiology 

(radicular and other soft tissue changes around the joint), and 

biochemical and histopathological changes within the joint (Gatterman, 

1990; Gatterman, 1995; Leach, 2004). Therefore, once pain and 

changes in the activities of daily living have been reported by the patient, 

it is incumbent on the chiropractor to assess the above components.   

 

In terms of SIJ syndrome, myopathyology includes the compromise of 

muscles affecting the function of the SIJ (Travell and Simons, 1983; 

Evans, 2001; Giles, 2003). These include, but may not be limited to: 

piriformis muscle (Evans, 2001; Haldeman, 2005), gluteus medius 

muscle (Thompson, 2002; Mould, 2003), gluteus maximus muscle and 

to a lesser extent gluteus minimus muscle, psoas muscle (Haldeman, 

2005) and related hip flexor muscles (e.g. quadriceps femoris muscle 

group) (Suter et al., 1999; Hillermann, 2003; Hillermann et al., 2006). 

Therefore, palpation of these muscles for the presence of myofascial 

trigger points (Travell and Simons, 1983); muscle contracture 

assessment (Evans, 2001), changes in range of motion (Bisset, 2003; 

Cibulka, 2009) and compromised muscle function (e.g. strength) (Haslett 

et al., 2001; Vizniak, 2005; Boon et al., 2006). The combination of these 

various tests for use in the inclusion and exclusion criteria of this study 

and particularly in the context of SIJ syndrome will be discussed in 

Section 3.4. 
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By contrast, the assessment of kinesiopathology in the SIJ follows that 

which is stated by Gillet and Liekens (1969); Gillet and Liekens (1984); 

Schafer and Faye (1990); Hesch (1997), where hypomobility within the 

SIJ would result in the joint not effectively absorbing the stress from daily 

activities, therefore resulting in over-stress of the other related 

structures, contributing to musculoskeletal pain and dysfunction. Joint 

dysfunction of the SIJ is clinically assessed utilising general and specific 

motion palpation techniques as described by Schafer and Faye, (1990); 

Bergmann and Peterson, (2011); Bergmann et al., (1993).  

 

In much the same manner, the effects of neuropathophysiological 

changes related to the sacroiliac syndrome are assessed utilising a 

variety of clinical measures, which include but are not limited to (Haslett 

et al., 2001; Bickley, 2002; Vizniak, 2005; Boon et al., 2006):  

 

 Neurological testing (reflexes, muscle strength and sensory tests) 

 Abdominal assessments (including the inspection, auscultation, 

percussion and palpation for all the visceral structures in the 

abdomen and pelvis and 

 Vascular assessments (including the peripheral and abdominal 

vascular tests). 

 

And lastly, the biochemical and histopathological changes within the joint 

are usually tested clinically utilising provocative clinical tests (Magee, 

1987; Reider, 1999; Evans, 2001; Giles, 2003) (as discussed in Section 

3.4). 
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2.4.5 Diagnostic testing (provocative testing) for sacroiliac   

joint syndrome 

 

According to McCulloch and Transfeldt (1997), Hansen and Standiford 

(2003); Huijbreghts (2004); Robinson et al., (2006); Van der Wurff et al., 

(2006), Szadek et al., (2008), patients presenting with SIJ syndrome 

generally have one or more of the following signs that present with pain 

and palpable tenderness over the SIJ, aggravated by the following 

provocation tests: 

 

Major Tests: 

 Posterior Shear or Thigh Thrust Test (Magee, 1987; Hansen and 

Standiford, 2003; Vizniak, 2005; Morris, 2006; Szadek et al., 

2008). This test records a positive finding if it elicits pain over the 

region of the tested SIJ. The reason for the increase in pain on this 

test is as a result of a posterior shearing stress to the SIJ and 

associated ligaments, as well as the hip joint. According to Laslett 

and Williams (1994), this test has the highest level of inter-

examiner reliability. 

 Yeoman’s Test (Magee, 1987; Kirkaldy-Willis and Burton, 1992; 

Hansen and Standiford, 2003; Vizniak, 2005; Morris, 2006). This 

test records a positive finding if it elicits local pain over the SIJ due 

to irritation to the joint. 

 

Minor Tests: 

 Patrick Faber Test (Magee, 1987; Kirkaldy-Willis and Burton, 1992; 

Hansen and Standiford, 2003; Vizniak, 2005; Morris, 2006). A 
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positive finding with this test is pain elicited over the sacroiliac and 

/or gluteal area, indicating SIJ irritation or pathology. 

 Gaenslen’s Test (Magee, 1987; Kirkaldy-Willis and Burton, 1992; 

Hansen and Standiford, 2003; Vizniak, 2005; Morris, 2006). This 

test records a positive finding when pain is produced over the SIJs. 

 Sacroiliac Compression Test (Magee, 1987; Huijbreghts, 2004; 

Vizniak, 2005; Morris, 2006; Szadek et al., 2008). This test 

stresses the posterior sacroiliac ligaments, eliciting pain in the 

sacroiliac, buttock or thigh region, which may be an indication of a 

possible ligament sprain, fracture or SIJ dysfunction. 

 Clinical asymmetry with regards to the SIJ movements (Magee, 

1987; Schafer and Faye, 1989; Kirkaldy-Willis and Burton, 1992; 

Hansen and Standiford, 2003; Vizniak, 2005; Morris, 2006). The 

standing flexed knee raising test assesses the motion of the ilia 

(posterior superior iliac spine) in relation to the second sacral 

tuberacle. When both osseous landmarks move in unison (at one 

or more points within the range of motion), the SIJ is defined as 

being restricted in its ability to move freely within its range of 

motion. 

 

According to the literature, at least one of the major tests has to be 

positive along with two or more of the minor tests, or both the major tests 

has to be positive (with or without any minor tests being positive) in 

order for the patient to be diagnosed with SIJ syndrome (Riggien, 2003). 

This is supported by studies that indicated that out of a cluster of six 

orthopaedic tests which indicate SIJ syndrome, at least three positive 

tests were found to be reliable in diagnosing SIJ syndrome (Magee, 

1987; Hansen and Standiford, 2003; Huijbreghts, 2004; Vizniak, 2005; 
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Morris, 2006; Robinson et al., 2006; Van der Wurff et al., 2006; Szadek 

et al., 2008). 

 

2.4.6 Differential diagnoses  

 

The clinical assessment of patients with SIJ syndrome, requires that the 

patient is also evaluated for diseases and conditions that may mimic the 

presentation of sacroiliac syndrome (Giles, 2003). Table 2.3 outlines a 

broad range of conditions that need to be screened for in any patient 

that is considered for manipulative therapy. 

Table 2.3: The relative and absolute contraindications for spinal  manipulative therapy (SMT) 

Category Condition No 
contraindication 
/ consideration 

Absolute contraindication  Relative contraindication 

Vascular Aneurysms (e.g.) aorta (Bergmann 
et al., 1993) 

Atherosclerosis (Bergmann et al., 1993) 
Anti-coagulant therapy (Bergmann et al., 1993) 

 

Articular Disc prolapsed with neurological 
deficit (Bergmann et al., (1993) 

 

Degenerative joint disease (Souza, 2001), 
Degenerative disc disease (Souza, 2001) 
Systemic arthritides (e.g. ankylosing spondylitis, 
rheumatoid arthritis, advanced osteoarthritis) 
(Souza, 2001; Bergmann et al., 1993) 
Joint instability and hypermobility (Bergmann et 
al., 1993) 

Coccydynia 
(Haldeman, 2005) 

Muscular None Piriformis syndrome, psoas insufficiency 
syndrome (Haldeman, 2005) 

Lumbar facet 
syndromes 
(Souza, 2001) 

Traumatic  Fracture of the sacrum, vertebrae 
and pelvis (Haldeman, 2005) 
Dislocation (Bergmann et al., 1993) 

Severe sprains and strains (Bergmann et al., 
1993) 

None 

Bone disorders Bone tumours and bone infections 
(e.g. tuberculosis) (Bergmann et al., 
1993) 

Osteomyelitis, osteoporosis and osteomalacia 
(Bergmann et al., 1993) 

None 

Neurological  Neurological syndromes such as 
cauda equine (Souza, 2001)  
 

Radiculopathies (central or peripheral) (Souza, 
2001) 
Severe sacral nerve root compression 
(Bergmann et al., 1993) 
Severe patient pain (Bergmann et al., 1993) 

None 

Psychological None Malingering (Bergmann et al., 1993)  
Hysteria (Bergmann et al., 1993) 
Hypochondriasis( Bergmann et al., 1993) 

None 

Other Sinister pathologies such as 
malignancies (benign or malignant) 
(Souza, 2001) 
Gynaecological pathologies (e.g. 
ovarian cysts,fibroids, 
endometriosis) (Haslett et al., 2001) 
in females and in males prostate 
pathologies (e.g. benign prostatic 
hypertrophy and / or malignancy) 
(Souza, 2001) 

Visceral conditions (renal stones) (Souza, 2001) 
Space occupying lesions (Bergmann et al., 

1993) 

Miscellaneous 
(e.g. fibromyalgia) 
 

Adapted from Bergmann et al., (1993) 
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2.5 Treatment of sacroiliac joint syndrome 

 

“Common analgesics is a broad term used to refer to several classes of 

medications used to manage pain, which includes both non-steroidal 

anti-inflammatory drugs (NSAIDs), simple analgesics, and muscle 

relaxants” (Dagenais and Haldeman, 2012). These common analgesics 

have been used to treat LBP for many years (Dagenais and Haldeman, 

2012).  The World Health Organization (WHO) encourage guidance from 

a medical practitioner with regards to the use of medication for the 

treatment of chronic LBP (Dagenais and Haldeman, 2012). The WHO 

suggested that simple analgesics and NSAIDs should be used for the 

treatment for LBP, and if the desired response to these analgesics is not 

achieved, then the use of opioid analgesics is recommended.  Muscle 

relaxants have demonstrated to be effective in the treatment of acute 

LBP. In terms of the side-effects of pain medication, simple analgesics 

include central nervous system (CNS) depression; NSAIDs includes 

gastrointestinal, renal, hepatic, and cardiovascular events, whereas 

muscle relaxants tend to cause potential liver toxicity (Dagenais and 

Haldeman, 2012).  

 

Fuhr (2009), Dagenais and Haldeman (2012) indicated that surgery such 

as decompression, fusion surgery and disc arthroplasty are just 

examples of some surgeries indicated for lumbar pathologies. The use 

of surgery for patients suffering from chronic LBP is a complex issue as 

there may be other underlying causes for the LBP, and consideration 

has to be made whether the patients are valid candidates for surgery 

(Dagenais and Haldeman, 2012).  
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Injections into the SIJs have also been indicated for patients with SIJ 

syndrome (Morris, 2006). 

 

By contrast to the above more invasive techniques / interventions, 

regular and moderate-intensity exercise (30 minutes per day, and 5 days 

per week) should be recommended by healthcare professionals for 

people who have a sedentary life-style (Dagenais and Haldeman, 2012). 

Yoga and pilates are other forms of recommended activities for suffers 

of chronic LBP (van Middelkoop et al., 2010). Additionally conservative 

therapies may include Chinese medicine, cognitive-behavioural therapy, 

energy therapies such as Reiki; stimulation techniques such as TENS, 

acupuncture, dry needling, vibration and acupressure; massage therapy 

and traction therapy and spinal manipulation (Fuhr, 2009; Dagenais and 

Haldeman, 2012).  

 

According to Morris (2006), it was implied that high-velocity, low-

amplitude (HVLA) manipulation restores the balance between joint 

kinematics and associated muscle function, which in turn normalizes the 

arthrokinetic reflex and breaks the pain cycle (Melzack and Wall, 1962). 

Therefore skilled manipulation is mandatory to discriminate the complex 

interaction of so many influential and pain-sensitive structures (Morris, 

2006). Morris (2006) stated that even though the pathophysiology of the 

SIJ and its cause of pain remain uncertain (Giles, 2003), there is a 

growing body of evidence that would suggest that the SIJ responds 

positively to manipulative treatment (Agency for Health Care Policy and 

Research, 1994; Association of Chiropractic Colleges, 1997; Airaksinen 

et al., 2006; Negrini et al., 2006; Bronfort et al., 2010). A panel of 40 

clinically experienced chiropractors, the American Chiropractic 

Association and the International Chiropractic Association were in 
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consensus that there was strong evidence to support the use of spinal 

manipulation/mobilization to reduce the symptoms of chronic LBP, and 

improve functionality (Globe et al., 2008). 

 

Chiropractic treatments that are commonly used to treat SIJ syndrome 

include side-posture spinal manipulation, drop technique, blocking 

technique, and instrument guided method (Yeomans, 2010). 

 

The application of manual therapies (in particular manipulation), 

however, results in significant physical wear and tear to the practitioner 

(Mathews, 2006; Pereira, 2009). Therefore, although manipulation is an 

advocated therapy for alleviating the symptoms of SIJ syndrome, many 

practitioners seek alternative methods by which to administer 

manipulative techniques to their patients. Instrumental manipulations are 

generally accepted to be clinically safer and less traumatic than manual 

manipulations (Fuhr et al., 1997; Fuhr and Menke, 2005; Fuhr, 2009). 

 

These forms of mechanically assisted manipulative techniques includes 

the Activator Adjusting Instrument (AAI) which is discussed as follows: 

(Fuhr, 2009). 
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2.6  Instrument manipulation with particular emphasis on 

the Activator Adjusting Instrument (AAI) 

 

Instrument adjusting has been a method of applying manipulative 

techniques on patients since the early development of the Chiropractic 

profession (Fuhr, 2009). To this end, a range of devices have been 

developed to assist the practitioner decrease load on their own bodies, 

by utilising mechanical aids in the deliverance of spinal manipulation 

(e.g. Wooden mallets and sticks, a rubber hammer, toggle-recoil 

instruments and computer-operated devices). (Redwood and Cleveland, 

2003; Leach, 2004; Haldeman, 2005).  

 

In this context, the AAI is an adjusting instrument founded by Fuhr and 

Lee in the 1960’s, and its popularity is due to the ease of application and 

perceived safety (Fuhr et al., 1997; Fuhr, 2009). These chiropractors 

found that repetitive use of the thumb toggle technique resulted in 

fatigue and injuries to the practitioner, decreasing their practice lifespan 

and therefore livelihood (Mathews, 2006; Pereira, 2009). Thus, AAI 

treatment involves the use of a low-force which is delivered through this 

hand-held adjustment instrument to impart a force into the spine/joint. 

This thrust (also referred to as manipulation) reduces the physical stress 

on the practitioner and enables increased control of speed, force and 

direction of the adjustment application (Fuhr and Smith 1986, Byfield 

1991; Osterbauer et al., 1995; Haldeman, 2005). 

 

In the context of the patient, the hypothesised effects of the AAI are to 

restore the articular structures to some normality (normal joint 

movement), resulting in an increase of the mechanoreceptor effect (Gate 
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Control Theory and integrated pain theory) (Melzack and Wall, 1962; 

Leach, 2004), thereby reducing pain and inflammation within the joint(s) 

(Haldeman, 2005; Fuhr, 2009). These latter factors result in improving 

the patient’s activities of daily living (Yeomans, 2000). 

 

Additionally, Slosberg’s (1988) has also acknowledged that factors such 

as fear, discomfort and resistance to manual manipulations are 

eliminated with the use of AAI (due to the decreased need for twisting 

the spine). This improves patient perception of the therapy, and may, 

therefore provide non-tangible benefits in the chiropractor-patient 

interaction (Dugmore, 2006). 

 

2.7 The Placebo effect / The Hawthorne effect / Observer 

effect 

 

Whenever a patient is exposed to newer technologies or instruments 

utilised in the chiropractor-patient relationship, it has been found that 

there is an increase in the patient’s perception that the patient would get 

quicker results than standard manual therapy without such aids 

(Dugmore, 2006). This effect is known in the literature (Thomas, 1994; 

Mouton, 2006; Mouton, 2008): 

 

 as the placebo effect (when the patient perceives that they are 

receiving active care), 

  the Hawthorne effect (when the patient alters their behaviour as a 

result of being aware that they are being observed) and / or 

  the Observer effect (where the chiropractor-patient is influenced 

by outside activities). 
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In this context, placebo is defined as “the ability or power of the doctor 

alone to make the patient feel better”, with or without the use of active 

medications or interventions (e.g. may be natural history) (Thomas, 

1994; Dugmore, 2006; McDonald et al., 1983). By contrast, Kienle and 

Kiene (1996) and Kirsch (1998) use the term placebo to describe 

limitations of an intervention (e.g. where there is a perception that the 

therapy has no actual measureable effect). Therefore, some authors 

have suggested that a placebo is that effect, which results from contact 

between patients and healthcare practitioners, where this “therapeutic 

meeting” has the potential of initiating a placebo effect (Hrobjartsson, 

1996).  

 

Therefore, researchers have described the placebo effect as something 

that can be measured, observed (in the research milieu) or felt (by the 

patient) as an improvement in health not attributable to the intervention. 

This is important as current research and clinical trends require that 

patients are managed in an evidence based system (Dagenais and 

Haldeman, 2012). This demands that chiropractors are informed and 

therefore inform their patients of the effectiveness of interventions and 

the degree to which they differ from a placebo intervention. 

 

2.8 Conclusion 

 

The chiropractic management approach may thus have specific 

treatment effects or placebo effects, or both (Barker 1985; Jamison, 

1998). Therefore in order to ensure that patients receive the minimally 

accepted standard care in chiropractic treatment rooms, it is important 

that interventions are tested against placebo in order to confirm that they 
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confirm to this requirement of evidence based medicine (Sackett et al., 

1996). 

 

Therefore, this study aimed at testing the AAI set at full tension and 

using the diversified method of patient positioning (Byfield, 2005) against 

the AAI placebo set a zero tension and using the diversified method of 

patient positioning in the treatment of chronic LBP of SIJ syndrome 

origin. 
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CHAPTER THREE 

MATERIALS AND METHODS 

 

3.1 Introduction 

 

This chapter discusses the methods used in the data collection from the 

patients and the intervention utilized, as well as the methods of statistical 

analysis and the process of the evaluation of the data. This study was a 

prospective, double-blinded, placebo-controlled, comparative clinical 

trial, quantitative in nature (the results were stipulated and calculated in 

a statistical numerical format to determine the outcome of each 

individual treatment group), investigating the effectiveness of the AAI in 

the treatment of chronic SIJ syndrome. The research involved two 

groups: one group received the AAI set at full tension; the other group 

received the AAI set at zero tension (placebo). Subjective and objective 

readings were taken at consults one, three and five in order to collect 

empirical data on the patients’ response to the treatment intervention. 

 

This study in its design (as outlined in this chapter) was approved by the 

IREC (Appendix K) in order to indicate that this study compiled with the 

principles set out in one or all of the Belmont, Nuremburg and Helsinki 

Declarations (Johnson, 2005). 

 

 

 

3.2 Advertising 
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Advertisement flyers were posted onto notice boards at the DUT campus 

and at the DUT Chiropractic Day Clinic notifying potential candidates of 

the current research being conducted at the DUT Chiropractic Day 

Clinic. The advertising flyers noted the treatment of chronic LBP of SIJ 

origin for purposes of the research. (Appendix A). 

 

Advertisement flyers were also posted at various community centres and 

places of communal gathering, if permission for such was granted. If 

candidates met the criteria they were eligible for free treatment (within 

the research protocol) of their chronic LBP of SIJ syndrome origin. 

(Appendix A). 

 

3.3 Sampling 

 

3.3.1 Size 

 

40 patients were utilised for this study. An a priori analysis based on the 

minimally clinically important difference of the Numerical Pain Rating 

Scale (NRS) showed that a sample of 40 patients allowed for the 

detection of both clinical and statistical significance (Esterhuizen, 2012; 

Hammond, 2012).  

 

  



46 
 

3.3.2 Allocation 

 

Patients were recruited by means of their response to the 

advertisements (thus self selection) (Howell, 1999; Mouton, 2006; 

Mouton, 2008), however once patients had been screened through the 

inclusion and exclusion criteria they were allocated randomly through 

concealed allocation (Howell, 1999; Mouton, 2006; Mouton, 2008) to one 

of two groups of 20 patients each. 

 

A randomisation table was utilised for purposes of patient allocation to 

groups (Cottrell and McKensie, 2005). This table was generated by the 

statistician and submitted to a third party (clinic secretary) such that the 

researcher was not privy to group allocations until after the patients had 

been screened and was found to be eligible for the study.  

 

3.3.3 Method 

 

A telephonic interview was conducted initially, where relevant questions 

were asked to determine if the patient would qualify for this research.  
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The following questions were asked: 

Table 3.1 Telephonic Questionnaire 

Question 
 

Answer required 
for inclusion into 
the study 

1 Would you be willing to answer a few simple 
questions in order for me to determine your 
eligibility for this study? 

Yes 

2 Are you between the ages of 18 and 45? Yes 

3 Do you currently have LBP?  Yes 

4 Does the pain aggravate on  
- walking, 
- rolling over in bed and / or  
- climbing stairs and /or  
- prolonged sitting or standing ? 

 
Yes 
Yes 
Yes 
Yes 

5 Do you have a history of recurrent LBP? Yes 

6 Are you on any short term medication ? No 

 

Once it was determined that the patient met the requirements as 

outlined in Table 3.1, from the telephonic interview, an appointment was 

scheduled at the Chiropractic Day Clinic for their initial consultation.  

At the initial appointment, made at the Chiropractic Day Clinic, the 

prospective patient was required to first read, understand and then sign 

the Letter of Information and Informed Consent Form (Appendix B). At 

this point the patient was permitted to ask any questions of the 

researcher to clarify the process and procedures of the study prior to 

signing the Letter of Information and Informed Consent Form.  

  

Thereafter, the researcher performed a full case history (Appendix C), 

physical examination (Appendix D) and regional evaluation of the lumbar 

spine as it also included the SIJs (Appendix E) in order to screen the 

prospective patient against the inclusion and exclusion criteria. All data 

was noted on a SOAPE note (Appendix F) for discussion with the clinical 
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supervisor and in order to ensure that the patient met all the research 

requirements (inclusion criteria). 

 

3.4 Inclusion criteria 

The inclusion criteria were: 

 

 The patients were required to have LBP defined as “pain limited to 

the region between the lower margins of the 12th rib and the 

gluteal folds” (Galukande et al., 2005), as the principle cause of 

their discomfort.   

 

 Both males and females were accepted into the study and patients 

were required to be between the ages of 18 (as patients younger 

than this were considered minors) (South African Medical 

Research Council) and 45, as patients older than this may have 

already developed fibrous ankylosis in the SIJs (Kirkaldy-Willis and 

Burton, 1992; Marchiori, 1999). 

 

 The patient was required to agree to and sign the Letter of 

Information and Informed Consent Form (Appendix B). 

 

 The patients had to have a history of chronic LBP which is defined 

as more than three episodes of low back pain per year for the 

preceding five years (Whalen et al., 2008), and the previous 

episode must have had a duration (on average) of more than 6 

weeks, but less than 12 weeks (Morris, 2006; Whalen et al., 2008). 

 

 The current episode of chronic LBP must be less than two weeks 

in duration (Stig et al., 2001; Morris, 2006). 
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 The patient was required to be currently suffering from SIJ 

syndrome, which was diagnosed through at least three out of five 

specific orthopaedic sacroiliac provocation tests being positive. 

The most common cluster of tests utilised in diagnosing SIJ 

syndrome are: 

 

 Posterior Shear or Thigh Thrust Test (Magee, 1987; 

Hansen and Standiford, 2003; Vizniak, 2005; Morris, 

2006; Szadek et al., 2008),  

o Patient’s position: Supine.  

o Examiner’s position: standing on the side 

opposite to the suspected SIJ syndrome (i.e. 

on the left for a suspected right SIJ 

syndrome).  

o Method: The patient’s right knee and hip are 

flexed and slightly adducted. The examiner 

places the left hand under the right SIJ and 

applies a downward, or posterior, shearing 

force on the right knee through the femur, 

while feeling for joint motion with the opposite 

hand. A positive test is recorded if this position 

elicits pain over the region of the right SIJ.  
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 Yeoman’s Test (Magee, 1987; Kirkaldy-Willis and Burton, 

1992; Hansen  and Standiford, 2003; Vizniak, 2005; 

Morris, 2006),  

o Patient’s position: Prone  

o Examiner’s position: Standing on the 

ipsilateral side as the suspected SIJ syndrome 

(i.e. on the right for a suspected right SIJ 

syndrome).  

o Method: The examiner places one hand under 

the right thigh above the knee, in order to 

extend the hip. The examiner’s other hand 

presses downward over the crest of the right 

ilium, while the right hip is extended. A 

positive test is recorded if this position elicits 

pain over the region of the right SIJ.  

 

  Patrick Faber Test (Magee, 1987; Kirkaldy-Willis and 

Burton, 1992; Hansen and Standiford, 2003; Vizniak, 

2005; Morris, 2006), 

o Patient’s position: Supine.  

o Examiner’s position: Standing on the 

ipsilateral side as the suspected SIJ syndrome 

(i.e. on the right for a suspected right SIJ 

syndrome).  

o Method: The patient’s right knee and hip are 

flexed. The hip is then externally rotated. The 

examiner places his right hand over the 

patient’s left iliac crest and his left hand 

pushes downward on the medial aspect of the 
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right knee. A positive test is recorded if this 

position elicits pain over the region of the right 

SIJ.  

 

 Gaenslen’s Test (Magee, 1987; Kirkaldy-Willis and 

Burton,1992; Hansen and Standiford, 2003; Vizniak, 

2005; Morris, 2006),  

o Patient’s position: Supine.  

o Examiner’s position: Standing on the 

ipsilateral side as the suspected SIJ syndrome 

(i.e. on the right for a suspected right SIJ 

syndrome).  

o Method: The patient’s left knee and hip is 

flexed, while the examiner presses downward 

over the right thigh to hyperextend the hip. A 

positive test is recorded if this position elicits 

pain over the region of the right SIJ.  

 

  Sacroiliac Compression Test (Huijbreghts, 2004; Vizniak, 

2005; Morris, 2006; Szadek et al., 2008),   

o Patient’s position: Side-lying. 

o Examiner’s position: Standing on the 

ipsilateral side to the suspected SIJ syndrome. 

o Method: Examiner places hands on superior 

ilium and applies downward pressure 

(compressing the pelvis). 

 Clinical asymmetry with regards to the SIJ movements 

(Magee, 1987; Schafer and Faye, 1990; Kirkaldy-Willis 
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and Burton, 1992; Hansen and Standiford, 2003; Vizniak, 

2005; Morris, 2006). 

o Patient’s position: Standing. 

o Examiner’s position: Seated behind the 

standing patient. 

o Method (for right-sided ipsilateral flexion): 

Examiner places their right thumb on the right 

PSIS, and left thumb on second sacral 

tuberacle. The patient is then instructed to lift 

their right limb, flexing their knee in the 

process. The examiner watches and feels for 

movement of the PSIS, moving posteriorly and 

inferiorly, whilst forming a crescent shaped 

movement pattern. Lack of this movement or 

simultaneous movement between the osseous 

structures indicates restricted sacroiliac 

movement. The same process is followed on 

the left side for left-sided SIJ assessment. For 

extension restriction the procedure is the 

same, with the exception that the patient 

flexes the limb contralateral to the examiner’s 

palpating thumbs.  

 

At least one of the major tests (Posterior Shear or Yeoman’s test) had to 

be positive along with two or more of the minor tests (Faber, Gaenslen’s 

or Sacroiliac Compression Test), or both the major tests had to be 

positive (with or without any minor tests being positive) in order for the 

patient to be diagnosed with SIJ syndrome.  
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Studies indicated that out of a cluster of orthopaedic tests which indicate 

SIJ syndrome, at least three positive tests were found to be reliable in 

diagnosing SIJ syndrome (Hansen and Standiford, 2003; Huijbreghts, 

2004; Morris, 2006; Robinson et al., 2006; Van der Wurff et al., 2006; 

Szadek et al., 2008). 

 

Patients who had taken analgesic medication (e.g. Ibuprofen, 

Paracetamol) were included following a three day wash out period (Poul 

et al., 1993; Seth, 1999; Bennell et al., 2007; Park et al., 2010).  

 

3.5 Exclusion criteria 

 

The exclusion criteria were: 

 Patients were screened for contraindications to manipulation (e.g. 

fractures), determined through the case history and physical 

examination (Gatterman, 1990; Haldeman, 2005; Morris, 2006). 

 

 Patients taking anti-inflammatory drugs or pain killers for their 

condition. Alternatively, patients were required to endure a three 

day wash out period before being accepted for the study (Poul et 

al., 1993; Seth, 1999; Bennell et al., 2007; Park et al., 2010).  

 

 Patients having been part of another research trial were not 

permitted to take part in this study until a three month wash out 

period had taken place. Similarly, a patient who had attended/is 

attending the DUT Chiropractic Day Clinic for treatment were not  

permitted to take part in this study until a two week wash out 
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period had taken place (this was according to the DUT 

Chiropractic Day Clinic protocol). 

 

 Any patient that required further investigations to confirm the 

diagnosis or who required exclusion of diagnoses, that would 

require alternative treatment, as the first line of intervention were 

also excluded (Ferri,  2004). 

 

3.6 Intervention/Treatment types 

 

After appropriate screening to determine whether the patient had SIJ 

syndrome, the standing sacroiliac mobility tests were utilised to 

determine whether the patient had a flexion or extension restriction in 

motion (Bergmann et al., 1993; Schafer and Faye, 1990). The outcome 

of the mobility assessment determined the intervention to be used (viz. 

flexion or extension per SIJ).  

 

Group One (Treatment group) 

 

1. Flexion restrictions  

Patient position: the patient was requested to lie in the diversified 

side posture position (the leg ipsilateral to the dysfunctional SIJ 

was flexed at the hip and the knee, and the arms were folded 

across the chest) with the restricted SIJ furthest away from the 

bed. 

Chiropractor position: the chiropractor stood in a fencer stance, 

angled approximately 45 degrees to the patient. Support was given 

to the patient by contacting the patient’s thigh of the flexed limb 

with the inferior aspect of the chiropractor’s thigh, or by the 
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chiropractor straddling the patient’s bent limb between the 

chiropractor’s thighs. 

Contact point: the tip of the AAI.  

Segmental contact point: the superior sacral base just medial to 

the posterior superior iliac spine, on the side of the SIJ syndrome. 

Indifferent hand: the forearm of the indifferent hand contacted the 

psilateral (ipsilateral to the SIJ syndrome) upper arm of the patient, 

distracting superiorly. 

Vector: posterior to anterior, and inferior to superior (angled 

towards the umbilicus anteriorly). 

 

2. Extension restriction 

Patient position: the patient was requested to lie in the diversified 

side posture position (the leg contralateral to the dysfunctional SIJ 

was flexed at the hip and the knee, and the arms were folded 

across the chest) with the restricted SIJ nearest to the bed. 

Chiropractor position: the chiropractor stood in a fencer stance, 

angled approximately 45 degrees to the patient. Support was given 

to the patient by contacting the patient’s thigh of the flexed limb 

with the inferior aspect of the chiropractor’s thigh, or by the 

chiropractor straddling the patient’s bent limb between the 

chiropractor’s thighs. 

Contact point: the tip of the AAI.  

Segmental contact point: the mid-portion of the sacrum just 

medial to the posterior inferior iliac spine, on the side of the SIJ 

syndrome. 

Indifferent hand: the forearm of the indifferent hand contacted the 

contralateral (contralateral to the SIJ syndrome) upper arm of the 

patient, distracting superiorly. 
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Vector: posterior to anterior, and superior to inferior (angled 

towards the pubic symphysis anteriorly). 

 

Group Two (Placebo group) 

1. Flexion restrictions  

Patient position: the patient was requested to lie in the diversified 

side posture position (the leg ipsilateral to the dysfunctional SIJ 

was flexed at the hip and the knee, and the arms were folded 

across the chest) with the dysfunctional SIJ furthest away from the 

bed. 

Chiropractor position: the chiropractor stood in a fencer stance, 

angled approximately 45 degrees to the patient. Support was given 

to the patient by contacting the patient’s thigh of the flexed limb 

with the inferior aspect of the chiropractor’s thigh, or by the 

chiropractor straddling the patient’s bent limb between the 

chiropractor’s thighs. 

Contact point: the tip of the chiropractor’s finger.  

Segmental contact point: the superior sacral base just medial to 

the posterior superior iliac spine, on the side of the SIJ syndrome. 

Indifferent hand: the forearm of the indifferent hand contacted the 

ipsilateral (ipsilateral to the SIJ syndrome) upper arm of the 

patient, distracting superiorly. 

Vector: posterior to anterior, and inferior to superior (angle 

towards the umbilicus anteriorly). 

 

2. Extension restriction 

Patient position: the patient was requested to lie in the diversified 

side posture position (the leg contralateral to the dysfunctional SIJ 
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was flexed at the hip and the knee, and the arms were folded 

across the chest) with the restricted SIJ nearest to the bed. 

Chiropractor position: the chiropractor stood in a fencer stance, 

angled approximately 45 degrees to the patient. Support was given 

to the patient by contacting the patient’s thigh of the flexed limb 

with the inferior aspect of the chiropractor’s thigh, or by the 

chiropractor straddling the patient’s bent limb between the 

chiropractor’s thighs. 

Contact point: the tip of the chiropractor’s finger. 

Segmental contact point: the midportion of the sacrum just 

medial to the posterior inferior iliac spine, on the side of the SIJ 

syndrome. 

Indifferent hand: the forearm of the indifferent hand contacted the 

contralateral (contralateral to the SIJ syndrome) upper arm of the 

patient, distracting superiorly. 

Vector: posterior to anterior, and superior to inferior (angle 

towards the pubic symphysis anteriorly). 

 

Although the chiropractor’s finger was in contact with the patient, the AAI 

was still activated in order to achieve a placebo effect.  
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3.7 Intervention frequency 

 

The treatments were spaced in such a manner that there were no less 

than two days and no more than four days between treatments. The 

initial consult took approximately two hours, and thereafter follow up 

consults were no longer than 40 minutes (as outlined in Table 3.2). 

 

Table 3.2 Treatment and Measurement Protocol 

Week Consult Group One Group Two 

1 1 Baseline measurement : 
NRS, Algometer, Revised 
Oswestry Disability 
Questionnaire (Oswestry) 
Full tension Activator 
intervention  

Baseline measurement : 
NRS, Algometer, 
Oswestry 
Zero tension Activator 
intervention  

2 Full tension Activator 
intervention 

Zero tension Activator 
intervention 

2 3 Measurement : NRS, 
Algometer, Oswestry 
Full tension Activator 
intervention 

Measurement : NRS, 
Algometer, Oswestry 
Zero tension Activator 
intervention 

4 Full tension Activator 
intervention 

Zero tension Activator 
intervention 

3 5 Final measurement : NRS, 
Algometer, Oswestry 

Final measurement : NRS, 
Algometer, Oswestry 

 

3.8 Data collection 

 

The patients’ data was taken from a data collection sheet (Appendices 

G, H, I), and entered onto a Microsoft Office Excel spreadsheet.  
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3.8.1 Data collection instruments 

 

A blinded assessor (Appendix J– letter of agreement to assist in taking 

readings), was utilised to take recordings of the clinical measurements at 

consultations one, three and five. This was done in order to ensure that 

the researcher had no input (who was treating the patients and thus no 

potential bias in terms of the noted improvements or lack thereof 

(Mouton, 2006; Mouton, 2008). To ensure blinded assessor consistency, 

she was trained prior to the commencement of the study in terms of:  

 Placement of the algometer on each patient (ie. Medial to 

the PSIS). 

 Familiarity with regards to the Oswestry and NRS tools. 

 

Separate data sheets utilized by the blinded assessor were used for 

each patient, and the measurements taken on consults one, three and 

five for each patient were all recorded on these data sheet. The blinded 

assessor was in possession of the data sheets at all times, thereby 

eliminating any potential bias from the researcher. In order to ensure 

that the blinded assessor had no knowledge of which group each patient 

was in, the researcher and the reception staff were the only people who 

had access to the patient files. Each of the patients were blinded as to 

which group they were allocated to in order to eliminate any potential 

bias and/or expectations regarding the treatment received by each 

patient. 
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3.8.1.1 Subjective data: 

Subjective measurements to determine the severity of the patient’s LBP, 

pre and post treatments were achieved using the following: 

 

1. The Revised Oswestry Disability Questionnaire 

(Yeomans, 2000) (Appendix H) - Subjective 

measurements were acquired by the use of a 

questionnaire which the patients answered as accurately 

as possible in order to determine the severity of their 

condition and they were asked to complete this 

questionnaire prior to their first and third treatments, and 

after their last treatment. According to Hsieh et al., (1992) 

the Roland Morris Questionnaire and the Revised 

Oswestry Disability Questionnaire were both shown to 

have good internal consistency (alpha coefficients higher 

than 0.77) as well as reliability for measuring LBP. The 

minimal clinically important difference is noted at 6% 

(Fairbank and Pynsent, 2000 and Fritz and Irrgang, 2001).  

 

2. Numerical Pain Rating Scale-101 (NRS) (Yeomans, 

2000) –used to measure the patient’s subjective pain 

intensity. A pain rating score was taken before and after 

the treatment period, as to ascertain if the treatment had 

an effect on reducing the patient’s symptomatic pain. The 

patient was asked to indicate on a line what their pain 

rating was, on a scale of 0-100. Zero (0) being no pain 

and one hundred (100) being the most excruciating pain 

they had ever experienced (Appendix G). Price et al., 

(1994) insists a numerical rating gives a good indication 
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whether the pain has reduced or increased in-between 

consultations. The NRS has been shown to be reliable, 

valid and highly responsive (Ferreira-Valente et al., 2011). 

The minimal clinically important difference is noted at 20-

25mm (Lee et al., 2003; Ostelo and De Vet, 2005). 

 

3.8.1.2 Objective data: 

Objective measurements to determine the severity of the patient’s LBP, 

pre and post treatments were achieved using the following: 

 

1. Algometer Pain/Pressure Meter– According to Kinser et 

al., (2009), the algometer is a reliable tool when collecting 

objective data. Pressure and pain threshold assessment 

by an algometer is a reliable measure of subjective 

tenderness and a suitable, convenient method of 

monitoring treatment effects (Potter et al., 2008). The 

patients were instructed by the blinded assessor (Appendix 

J), as well as given a demonstration, of the differences 

between tenderness and pressure. The algometer was 

used to assess pressure and pain threshold over the SIJ 

surface just medial to the posterior superior iliac spine 

(over the joint capsule) before treatments one and three, 

and a final follow up in week three. (Appendix I). This was 

achieved by the blinded assessor placing the algometer 

just medial to the PSIS on the affected side. Pressure was 

then exerted from a posterior to an anterior direction until 

such time that the patient reported discomfort. At each of 

these consults, the blinded assessor took two algometer 

readings which were then averaged to reach a single 
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average figure for statistical analysis. This procedure was 

followed at each of the measurement consultations ( i.e. 

First, third and fifth consultations). The minimal clinically 

important difference is noted at 15% (O’Leary et al., 2007; 

Potter et al., 2006; Paungmali et al., 2003). 

 

3.9 Statistical Methodology 

 

Data was collected from the Revised Oswestry Disability Questionnaire, 

NRS and the Algometer Pain/Pressure Meter. 

 

Following consultation with a research statistician, statistical analysis 

was conducted on the data using SPSS version 20 (manufactured by 

SPSS Inc., 444N. Michigan Ave, Chicago, llinois, 60611, USA). The 

demographic data were compared between the two groups using 

Pearson’s Chi-square tests for categorical variables and t-tests for 

continuous variables.  

 

Repeated measures ANOVA testing was used to assess the effect of the 

intervention compared with the placebo. Correlations between changes 

in the outcome measures from pre to post intervention were done intra 

group using Pearson’s correlation coefficient.  

 

 A two-tailed p value of <0.05 or a confidence interval of 95% was 

considered as statistically significant. In terms of age, occupation and 

gender, these input variables were controlled for in the analysis of the 

data to ensure that there was no bias between the groups with relation 

to these factors that influence LBP. The clinical significance for each 

individual measurement tool was set as follows: Revised Oswestry 
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Disability Questionnaire at 6 percent (%); NRS at 20-25mm; and the 

Algometer Pain/Pressure Meter at 15%. 

 

3.10 Conclusion 

 

With this chapter having outlined the recruitment procedure, inclusion 

and exclusion criteria, as well as treatment intervention, and the 

measurement tools, and their analyses; Chapter Four presents the 

results and discussion attained. Leaving Chapter Five to present the 

conclusions and recommendations. 
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                           CHAPTER FOUR 

       RESULTS AND DISCUSSION 

 

4.1 Introduction 

 

This study consisted of 40 patients, with ages ranging from 18 to 45, and 

these patients were divided into two groups of 20 patients each. No 

consideration was made for gender, ethnic group or occupation.  

 

One group was treated with the AAI set at full tension, and the other group 

was treated with the AAI set at zero tension (placebo). All the patients 

were treated in the diversified side posture position. Statistical analyses of 

the patients’ pain and discomfort levels were carried out to assess the 

extent of the non-specific effects that occur between the two groups. Both 

intra and inter group comparisons were drawn. The results of these 

statistical analyses together with the discussion of the results will be 

presented in this chapter for ease of reference. 

 

4.2 Data  

 

4.2.1 Primary sources of data 

 

The primary data used to collect information from the patients were:  

- Numerical Pain Rating Scale (NRS) (Appendix G),  

- Revised Oswestry Disability Questionnaire (Appendix H) and  

- The Algometer Pain/Pressure Meter (Appendix I).  
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Other primary data were collected in the form of the case history 

(Appendix C), physical examination (Appendix D), regional evaluation of 

the lumbar spine (Appendix E) and the SOAPE note (Appendix F); in 

order to ensure patients’ compliance with the respective inclusion criteria 

(Section 3.3.3 and Section 3.4). 

 

4.2.2 Secondary sources of data 

 

Secondary data sources included personal communication with the 

statistician (Esterhuizen, 2012); various books on statistical analysis 

(Bland, 1996; Swinscow, 1996; Wright, 1997; Campbell and Machin, 

1999; Hinton, 2001) and communication and discussion with the 

supervisors of the research project (Korporaal, 2012; White, 2012). 

Discussion in Chapters Two and Five required literature from various 

books, journal articles and other applicable sources as stated in the 

reference list.  

 

4.3 Abbreviations as pertinent to Chapter four 

 

“p” refers to the p-value which indicates the data statistical significance 

(Bland, 1996; Swinscow, 1996; Wright, 1997; Campbell and Machin, 

1999; Hinton, 2001).  

“N” refers to the to the sample size. Sample in this case is defined as “A 

subset of a population” (Tropper, 1998).  

“%” refers to percentage.  

“<” refers to a figure “less than” the figure reported.  

“>” refers to a figure “greater than” the figure reported 

“df” refers to differential. 
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“Si

g” 

refers to significance (Bland, 1996; Swinscow, 1996; Wright, 1997; 

Campbell and Machin, 1999; Hinton, 2001).  

“F” refers to frequency (Bland, 1996; Swinscow, 1996; Wright, 1997; 

Campbell and Machin, 1999; Hinton, 2001). 

“=” refers to equals to. 
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4.4 Patient flow as per the Consort diagram 

 

                 

                     

        

 

 

                     

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 4.1 Consort diagram outlining patient flow in this study 
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4.4.1 Discussion of the Consort  

 

“The Consort statement is made up of a checklist and a flow diagram for 

reporting a randomized controlled trial (RCT) (Moher et al., 2001). This 

checklist and flow diagram are used in writing, reviewing and evaluating 

reports of two-group parallel RCTs” (Moher et al., 2001).  

 

From the Consort diagram (Figure 4.1), 52 people responded to the 

advertisements for this study, eight people were eliminated from the onset 

of the study for not meeting the inclusion criteria (either through the 

telephonic or clinical screening process). This indicates that the inclusion 

criteria were stringently applied in the study, allowing for the patients in 

each group to achieve a similarity or homogeneity so as to enable direct 

comparison between the groups without skewing of this comparison by 

the demographic data. Therefore, the strength of the results are more 

likely to display the effects of the intervention than those of demographic 

data differences between the groups. This is significant in that the 

randomisation process achieved its goal of obtaining two groups of a 

similar nature without bias or interference from the researcher (Mouton, 

2006). 

 

During the research process, it was noted that the four patients dropped 

out of the study (two from each group respectively). Of these one patient 

perceived not to benefit from the treatment and therefore decided to drop 

out of the study, and the remaining three patients could no longer fulfil 

their commitment to this study due to personal reasons. It can, therefore, 

be seen that the impact of the treatment was not the principle reason for 

the withdrawal of patients and that there were no instances in which 
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patients withdrew or were withdrawn due to adverse effects of the 

intervention. This implies that there is no bias that would have been 

introduced by excluding these patients from the study. The intention to 

treat analysis could not be utilised to retain the data from these patients, 

as they had not reached the point of having had their second readings 

taken and therefore computational analysis and assumption utilised was 

not possible. Therefore, the analysis was limited to only those patients 

that completed the entire study procedure. 

   

Additionally, as two patients from each group dropped out, it could be 

stated that the effect of the drop outs was not detrimental to the outcomes 

of either group, and therefore did not have a negative impact on the 

outcome measurements of this study. 
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4.5 Results 

 

As in Chapter Three, it needs to be stated that blinding was maintained 

throughout this study. 

 

4.5.1 Baseline results 

 

4.5.1.1 Gender 

 

There was no significant difference in gender between the two groups 

(p=0.327). 

 

Table 4.1   Cross tabulations for gender between the groups 

 GENDER Total 

F M 

Group  AAI Count 14 6 20 

% within group 70.0% 30.0% 100.0% 

Placebo AAI Count 11 9 20 

% within group 55.0% 45.0% 100.0% 

Total Count 25 15 40 

% within group 62.5% 37.5% 100.0% 

 

 

 

Table 4.2  Chi-Square Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson 
Chi-Square 

0.960a 1 0.327 

a. 0 cells (0.0%) have expected count less than 5. The     
minimum expected count is 7.50. 
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4.5.1.2 Age 

 

Similarly, age was similar between the two groups (p=0.454). 

 

Table 4.3  Group Statistics  

 Group N Mean Standard (Std.) 
Deviation 

Std. Error 
Mean 

P 
value 

AGE AAI 20 33.55 7.983 1.785 0.454 

Placebo 
AAI 

20 31.65 7.896 1.766 

 
4.5.1.3  Occupation  
 

Table 4.4 Intergroup comparisons of Occupations  
AAI  Category AAI Placebo Category 

 

   

Student Sedentary  Student Sedentary  

Student Sedentary  Student Sedentary  

Student Sedentary  Student Sedentary  

Student Sedentary  Student Sedentary  

Student Sedentary  Student Sedentary  

Administrator Sedentary  Administrator Sedentary  

Administrator Sedentary  Self-employed Sedentary  

Engineer Sedentary  Personal assistant Sedentary  

Clerk Sedentary  Broker Sedentary  

Director Sedentary  Crane driver Sedentary  

Accountant Sedentary  Manager Sedentary  

Fund secretary Sedentary  Manager Sedentary  

Broker consultant Sedentary  Events manager Sedentary  

Teacher Non sedentary Domestic worker Non sedentary 

Sales representative Non sedentary Housewife Non sedentary 

Yoga instructor Non sedentary Housewife Non sedentary 

Car salesman Non sedentary Housewife Non sedentary 

Chiropractor Non sedentary Radiographer Non sedentary 

Chiropractor Non sedentary Body builder Non sedentary 

Librarian Non sedentary Domestic worker Non sedentary 
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To determine the occupational comparison between the two groups in this 

study, it was determined that any person who worked for a period of 

greater than 4 hours per working day at a desk or was office bound was 

considered  to be sedentary. This is in congruence with the definitions 

proposed by Vingard and Nachemson (2000), Harkness et al., (2003) and 

Yip (2004). The converse would be applicable for an active 

lifestyle/occupation (non sedentary). 

 

4.5.2. Discussion of baseline results 

 

As seen in Table 4.1, the AAI group had more than double the number of 

females than the placebo AAI group, however, the placebo group also 

had slightly more females, and therefore the differences between the 

groups were not statistically significant. The converse is true of the male 

patients in the study. This predominance of females concurs with the 

literature which indicates that low back pain, and more specifically SIJ 

syndrome, is more prevalent in the female population group (Cramer and 

Darby, 1995). Further to this, work load has been found to affect females 

to a greater extent (resulting in LBP) (Vingard and Nachemson, 2000). In 

contrast, work repetition (Vingard and Nachemson, 2000) has been 

shown to affect males to a greater extent (resulting in LBP) (Bildt 

Thorbjornsson et al., 2000; Vingard and Nachemson, 2000). 

 

In terms of age (Table 4.3), the two groups were not significantly different 

(p=0.454), however it is noted that the AAI group has a higher 

mean/average age (by approximately 2 years). This is not anticipated to 

have affected the results of this study (Mouton, 2006).  
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In comparison to the literature, it is generally noted that Leboeuf-Yde et 

al., (2009) and Plouvier et al., (2011) reported increasing age to be 

directly related to an increase in the prevelance of LBP. This would seem 

to contradict the younger age group that participated in this study. 

However, it is possible that if lifetime prevalence is higher in the 

mean/average  age group, that the point prevalence is higher in the 

younger age groups, resulting in a greater likelihood that a study such as 

this draws younger pateints (Brink, 1996). This latter assertion however, is 

debatable as the literature seems to indicate contradictory evidence both 

for and against age being a prognostic factor in the development of LBP 

(Biering-Sörensen, 1983; Deyo and Tsui-Wu, 1987; Heliövaara, 1989; 

Mierau et al., 1989; Svensson and Andersson, 1989; Battie et al., 1990; 

Daltroy et al., 1991; Heliövaara et al., 1991; Riihimaki, 1991; Olsen et al., 

1992; Balague et al., 1994; Skovron et al., 1994; Troussier et al., 1994; 

Burton et al., 1996b; Kristjandottir, 1996; Newcomer and Sinaki, 1996; 

Burdorf and Sorock, 1997; Hurwitz and Morgenstein, 1997; Taimela et al., 

1997; Morris 2006; Louw et al., 2007; Dagenais and Haldeman 2012).   

 

Additionally, the setting for this study was a university based clinic, which 

implies that there is an increased likelihood that respondents to this study 

would have been younger than those that may have responded if the 

clinic was in a general population setting and independant of the 

university. This presentation of patients according to age may have 

influenced the outcome of the study, in that the reponses to the 

interventions may have yielded quicker results than those that would have 

been anticipated in an higher than mean/average age patient group. 

Therefore, when utilising the outcomes of this study, it is cautioned that 

the results are contextualised within the appropriate age related context 

(Mouton, 2006). 
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In terms of occupation, it is noted in Table 4.4 that there is no difference 

between the groups in terms of whether or not their occupations were 

classified as sedentary or non sedentary (as per the literature definitions 

provided by Vingard and Nachemson (2000), Harkness et al., (2003) and 

Yip (2004). Therefore, this demographic data is also not expected to have 

influenced either group within their respective results (Mouton, 2006).  

 

The similarities between the groups and the spread of occupations 

between the groups seem to reflect the various work related factors that 

have been related to the development of LBP (including but not limited to):  

 Accumulation of loads (Hoogendoorn et al., 2000; Heneweer et al., 

2011), 

 Bending and twisting (Wai et al., 2010b),  

 Carrying and pulling (Pope et al., 2002; Roffey et al., 2010a),  

 Increased lifting (Hoogendoorn et al., 2000; Heneweer et al., 2011), 

 Manual handling (Hoogendoorn et al., 2000; Jansen et al., 2004; 

Heneweer et al., 2011; Roffey et al., 2010d; Plouvier et al., 2011),  

 Physical load while lifting (Hoogendoorn et al., 2000; Jansen et al., 

2004;  Heneweer et al., 2011; Roffey et al., 2010d; Plouvier et al., 

2011),  

 Pushing (Ayoub and McDaniel, 1974; Pope et al., 2002; Roffey et 

al., 2010a),  

 Repetitive tasks (Hoogendoorn et al., 2000; Heneweer et al., 2011)  

 Tiring / repetitive positions (Roffey et al., 2010c; Plouvier et al., 

2011)  

 Whole body vibration (Hulsof and van Zanten, 1987; Bovenzi 1996; 

Bovenzi and Hulshof, 1998; Hoogendoorn et al., 2000; Vingard and 
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Nachemson, 2000; Krause et al., 2004; Chung et al., 2005; 

Heneweer et al., 2011).  

 

Therefore, in summary, the patients in this study could have either 

developed LBP from high-load, high-repetition activity as well as 

sedentary work (Roffey et al., 2010b). 

 

As a result of the congruency of the groups according to the baseline 

demographics of age, gender and occupation, the groups are comparable 

and therefore homogenous. This similarly allowed for discussions and 

conclusions to be drawn more specifically to the intervention rather than 

extraneous variables (Mouton, 2006). 

 

In addition to the demographic variables, it is noted that there were no 

significant differences between the baseline of the NRS, Oswestry and 

algometer measures (Esterhuizen, 2013), indicating that the groups had 

similar starting points in terms of the comparability of their SIJ syndrome. 

Thus, the effects of differences in terms of the clinical condition were also 

considered to have impacted a negligible impact (Mouton, 2006) on the 

outcomes obtained by the patients in each of the groups and therefore by 

the groups overall.     
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4.5.3. Intra and Inter group analyses 

 

4.5.3.1 Numerical Pain Rating Scale (NRS) 

 

Repeated measures ANOVA testing between groups showed that there 

was no significant effect of the intervention on NRS (p= 0.346). Figure 4.2 

also shows that the two groups followed almost parallel trajectories over 

time, except there was a slight trend between time two and three for pain 

to continue to decrease in the AAI group and plateaued in the placebo 

group.  

 

Table 4.5  Effect of Time and Time/Group : NRS  

Effect Value F Hypothesis 
df 

Error 
df 

Sig. 

Time Pillai's 
Trace 

0.403 12.50
3b 

2.000 37.00
0 

<0.001 

Wilks' 
Lambda 

0.597 12.50
3b 

2.000 37.00
0 

<0.001 

Time/  
Group 

Pillai's 
Trace 

0.056 1.093
b 

2.000 37.00
0 

0.346 

Wilks' 
Lambda 

0.944 1.093
b 

2.000 37.00
0 

0.346 

a. Design: Intercept + Group / within Subjects Design: Time 
b. Exact statistic 

 

Table 4.6  Tests of Between-Subjects Effects : NRS 

Measure: NRS  
Transformed Variable: Average 

Source Type III 
Sum of 

Squares 

df Mean Square F Sig. 

Intercept 185810.700 1 185810.700 245.666 <0.001 

Group 192.533 1 192.533 0.255 0.617 

Error 28741.433 38 756.354   
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Figure 4.2: Profile plot of mean NRS by group and time 
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4.5.3.2. Algometer Pain/Pressure Meter 

 

There was a significant effect of the intervention for algometer outcome 

(p= 0.037). Figure 4.3 shows that after the second treatment the AAI 

group continued to improve whilst the AAI placebo group achieved 

plateau.  

 

Table 4.7  Multivariate Testsa : Algometer 

Effect Value F Hypothesi
s df 

Error df Sig. 

Time Pillai's 
Trace 

0.330 9.112b 2.000 37.000 0.001 

Wilks' 
Lambda 

0.670 9.112b 2.000 37.000 0.001 

Time/  
Group 

Pillai's 
Trace 

0.163 3.594b 2.000 37.000 0.037 

Wilks' 
Lambda 

0.837 3.594b 2.000 37.000 0.037 

a. Design: Intercept + Group within Subjects Design: Time 
b. Exact statistic 

 

 

Table 4.8  Tests of Between-Subjects Effects: Algometer 

Measure: MEASURE_1  
Transformed Variable: Average 

Source Type III Sum of 
Squares 

df Mean 
Square 

F Sig. 

Intercept 5936.133 1 5936.133 615.927 <0.001 

Group 24.300 1 24.300  2.521   0.121 

Error 366.233 38 9.638   
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Figure 4.3: Profile plot of mean Algometer by group and time 
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4.5.3.3 Revised Oswestry Disability Questionnaire 

(Oswestry) 

 

Repeated measures ANOVA testing between groups showed that there 

was no significant effect of the intervention on the Oswestry score (p= 

0.876). Figure 4.4 also shows that the two groups followed almost parallel 

trajectories over time.  

 

Table 4.9  Multivariate Testsa : Oswestry 

Effect Value F Hypothesis 
df 

Error df Sig. 

Time Pillai's 
Trace 

0.473 16.629b 2.000 37.000 <0.001 

Wilks' 
Lambda 

0.527 16.629b 2.000 37.000 <0.001 

Time/  
Group 

Pillai's 
Trace 

0.007   0.133b 2.000 37.000  0.876 

Wilks' 
Lambda 

0.993   0.133b 2.000 37.000  0.876 

a. Design: Intercept + Group Within Subjects Design: Time 
b. Exact statistic 

 

 

Table 4.10  Tests of Between-Subjects Effects: Oswestry 

Measure: MEASURE_1  
Transformed Variable: Average 

Source Type III Sum of 
Squares 

df Mean 
Square 

F Sig. 

Intercept 83424.133 1 83424.133 211.088 <0.001 

Group 448.533 1 448.533   1.135 0.293 

Error 15018.000 38 395.211   
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Figure 4.4: Profile plot of mean Oswestry by group and time 

 

 

  



78 

 

4.5.4. Discussion of the Intra and Inter group analyses  

 

In terms of the outcomes of the study, it was determined that there was no 

significant difference (p= 0.346) between the AAI group and the AAI 

placebo group noted with reference to the NRS (Table 4.11). In terms of 

this study, the NRS is most likely reflective of pain in the SIJ (as per the 

inclusion criteria – see Section 3.4).  

 

Initially (between time points one and two), there was a sharp decline in 

reported pain noted within the AAI and AAI placebo groups (Figure 4.2), 

this could be attributed to the Hawthorne effect or Observer effect (Brink, 

1996;  Hrobjartsson, 1996; Kirsch, 1998; Mouton, 2006), as the patients 

were exposed to a new and unfamiliar adjusting instrument. This may 

have increased the perception that they were actually reporting what they 

expected rather than their reality.  

 

It is only from the second to the third time point that there is a difference 

between the groups, where the AAI group continues on its trajectory, 

whereas the AAI placebo group plateaued. This effect could potentially 

have been amplified if the study period were to have been increased 

(either by the number of treatments or by additional follow up 

measurements). 

 

The difference between the two groups from a clinical vantage point may 

have been as a result of the effect that the AAI group received (joint 

mobilisation) (Fuhr et al., 1997; Byfield, 2005), which led to an increase in 

joint function (Bergmann et al., 1993; Fuhr et al., 1997; Byfield, 2005) with 

a concomitant increase in mechanoreceptor stimulation (Sakamoto et al., 

2001) and therefore a decrease in the inflammatory factors / oedema 
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within the SIJ (Khan et al., 1999; Peeters et al., 2001; Hoving et al., 2002; 

Leach, 2004; Hoving et al., 2006). This effect would not have been 

present in the AAI placebo group as this group would not have had the 

benefit of joint manipulation, and therefore, their readings were expected 

to plateau. 

 

This difference would have further been amplified by the stimulation of the 

mechanoreceptors in the AAI group (as the manipulation would have 

facilitated normalised movement and muscle action) (Wyke, 1981; 

Sakamoto et al., 2001; Leach, 2004; Hillermann et al., 2006), invoking the 

greatest effect of the Gate Control theory (Melzack and Wall, 1962; 

Leach, 2004). These effects would not have been possible in the AAI 

placebo group, as this group would only have received the mechanical 

intervention effect of “touch therapy”, and that effect could not have been 

sustained as was the case for the AAI group.  

 

By contrast, the algometer outcomes as per Figure 4.3, indicated that 

there was a significant difference noted with the algometer between the 

AAI group and the AAI placebo group of p= 0.037 (at the final analysis). 

This indicates that there as a significant difference in the perceived 

tenderness (and therefore an increased loading potential) of the soft 

tissues around the SIJ in favour of the AAI group. These findings may 

indicate the reason for this group improving the most.  

 

This outcome was achieved by the AAI group showing a consistent 

increase in their algometer readings, indicating a decrease in the 

tenderness and / or sensitivity of the soft tissue structures in and around 

the SIJ. By contrast, the AAI placebo group showed an initial increase in 

the readings, but then a sharp decline in the readings.  
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Clinically there are two possible explanations for this outcome:  

1. The first being related to the effects of “ischemic compression” as 

imparted by the AAI instrument, during the application of the 

intervention. The process of applying ischemic compression, 

usually results in a decrease in perceived pain and tenderness 

(Travell and Simons, 1983; Chaitow and Delany, 2000), particularly 

in soft tissue structures such as muscle or fascia (Travell and 

Simons, 1983; Chaitow and DeLany, 2000; Sahrmann, 2002).  

2. Secondly the effects of AAI manipulation on joint movement (Fuhr et 

al., 1997), results in increased motion and therefore improved 

functional relationships between the joint and the surrounding 

musculature, thereby normalising the biomechanics. This effect is 

only evident in the AAI group and not the AAI placebo group, where 

joint manipulation did not occur. Thus, the anticipated continued 

improvement of the AAI group was expected in contrast to the 

regression of the AAI placebo group. The AAI placebo group 

regression would further have been complicated by a joint 

dysfunction, that would not have been addressed clinically and may 

have precipitated reflex muscle contraction in order to “splint” a 

painful joint (Dvorak, 1985; Leach, 2004) or become inactive in 

order to prevent further injury to the joint (as found in arthrogenic 

muscle inhibition) (Dvorak, 1985; Suter et al., 1999; Sakamoto et 

al., 2001; Hillermann et al., 2006). Both these scenarios of 

overactivity and / or underactivity have been noted as sources of 

myofascial trigger point formation (Travell and Simons, 1983; 

Gerwin et al., 1997; Chaitow and DeLany, 2000; Hong, 2006; Ge et 

al., 2011). This latter presence of myofascial trigger points would 

have resulted in the AAI placebo group not being able to accept 

higher loads with the algometer measures. 
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Lastly, in terms of the Oswestry, it was noted that there was no significant 

difference between the groups (p= 0.876). This was anticipated in the 

context of the results obtained in the NRS readings. Principally, disability 

is precipitated by the perception of pain, in that pain limits a patient’s 

ability to complete tasks of daily living (Yeomans, 2000). Therefore, it is 

not unexpected that the patients reported a decrease in the Oswestry in 

congruence with the NRS outcomes. 

 

Table 4.11 summarises the outcomes in this study, indicating the 

measures which were significantly different between the groups. 

 

With respect to the clinical contextualisation of the results, it is important 

to consider the minimal clinical important differences. These are as 

follows for the: 

 Numerical Pain Rating Scale-101 (Yeomans, 2000). The minimal 

clinical important difference is noted at 20-25mm (Lee et al., 2003; 

Ostelo and de Vet, 2005). In this context, the AAI group improved 

to a greater extent than that which is required for clinical 

significance. This is not true of the AAI placebo group. Therefore, 

in terms of the NRS findings it is apparent that the AAI has a 

clinical effect greater than a placebo in terms of pain reduction.   

 Algometer Pain / Pressure Meter (Potter et al., 2008; Kinser et al., 

2009). The minimal clinical important difference is noted at 15% 

increase (Paungmali et al., 2003; Potter et al., 2006; O’Leary et al., 

2007) or an increase of 1.77kg/cm2 (Chesterton et al., 2007). 

Therefore, in the context of this study, it can be seen that the AAI 

group improved by 1.77kg/cm2, this compares with a 0.5kg/cm2 

improvement in the AAI placebo group. Again from these results it 

would suggest that from a clinical perspective that the AAI has the 
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ability to attain clinical significance and therefore have a greater 

clinical effect than a placebo in terms of pain reduction.  

 Oswestry (Yeomans, 2000). The minimal clinical important 

difference was noted at 6% (Fairbank and Pynsent, 2000; Fritz 

and Irrgang, 2001). Based on these parameters, it would seem to 

suggest that both groups in this study improved to a clinical 

significant level (as evidenced on Figure 4.4). This is interesting as 

the Oswestry would have been the most comprehensive of the 

subjective outcomes completed by the patients. This outcome 

supports the assertion of the Hawthorne / Observer effect noted in 

Section 4.5.4.  

Table 4.11 Summary table showing the statistical and clinical 
significances  

 Time 
effect 

Time group / 
intervention 
effect 
(statistical 
significance) 

Clinical significance 

AAI Group AAI Placebo 
Group 

1 NRS 0.001 
0.001 

None Significant    
(> 20% 
change) 

Not significant 
(< 20% 
change) 

2 Algometer 0.001 
0.001 

p= 0.037 Significant 
(> 1.77kg/cm2)  

Not significant 
(< 1.77kg/cm2) 

3 Oswestry 0.001 
0.001 

None  Significant 
(> 6% change) 

Significant 
(> 6% change) 

 

A collective explanation of these results may lie in the fact that :  

 AAI group received both manipulation and muscle stretch 

(ipsilateral and contralateral – dependant on the fixation 

being one of flexion or extension (see Section 3.6). 

 AAI placebo group received only muscle stretch (ipsilateral 

and contralateral – dependant on the fixation being either 

flexion or extension (see Section 3.6)). 
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The combination of the manipulation and the muscle stretch (irrespective 

of being ipsilateral or contralateral (Perl, 1959; Appelberg et al., 1986; 

Munn et al., 2004; Carroll et al., 2006), would have been effective in 

decreasing pain (NRS), muscle tenderness (algometer) and improving 

the function of the patients activities of daily living (Oswestry) from a 

clinical vantage point. Therefore, this would result in the clinical significant 

findings that have been reported in this study. This result is in contrast to 

the AAI placebo group, which would only have had the benefits of the 

ipsilateral or contralateral muscle stretching (Perl, 1958; Appelberg et al., 

1986; Munn et al., 2004; Carroll et al., 2006), resulting in only 

improvement in the activities of daily living (Oswestry). Limited 

improvements in terms of NRS (pain of sacroiliac origin that does not 

benefit much from the muscle stretch) and algometer (muscle responds 

only post stretch for a limited period and not at follow up consults when 

readings were taken between two and four days after the previous 

intervention) were reported in terms of clinical findings.  

 

When assessing the statistically significant findings, it is apparent that the 

manipulation (Leach, 2004) and stretch effects (Perl, 1958; Appelberg et 

al., 1986; Munn et al., 2004; Carroll et al., 2006) on the algometer 

readings in the AAI group are such that they result in a significant different 

to the effect of muscle stretch only as found in the AAI placebo group.  

 

The similarity between the AAI placebo and the AAI groups in terms of the 

Oswestry and the NRS relate directly to the fact that the NRS would have 

decreased with minimal mechanoreceptive stimulation of either muscle, 

joint or both receptors. Therefore, there would have been no difference 

between their reported outcomes. By contrast however, with the 

Oswestry, the AAI placebo group would still have reported joint limitations 
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and effects of the biomechanical changes in their questionnaire, (e.g. 

delayed onset muscle stiffness) (Travell and Simons, 1983; Bergmann et 

al., 1993 ; Chaitow and DeLany, 2000) as the body returned the 

biomechanical system to homoeostasis. These changes may indicate that 

their disability may seem similar from the questionnaire outcome. 

 

These assertions, although based in the literature are at this point 

conjecture for this study, and therefore, it is recommended that future 

studies address the physiological effects of reflex phenomena in a clinical 

setting in order to determine the effect of (for e.g. muscle stretching) 

component parts of the manipulative procedure or patient positioning. 

One way in which this may be attained is by comparing two AAI placebo 

groups in patients with only extension restrictions in the SIJ. This would 

then be influenced by the patients in one group lying prone (no muscle 

stretch element) when the AAI is delivered and the second group utilising 

the same side lying procedure as in this study (see Section 3.6). 
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4.5.5 Correlations between changes over time in outcomes 

 

Intra group correlations showed that within both groups there was a 

negative correlation between change in NRS and change in algometer, 

and a strong positive correlation between change in NRS and change in 

Oswestry. In the AAI placebo group there was a significant negative 

correlation between change in algometer readings and change in 

Oswestry scores.  

 

Table 4.12  Correlations between changes over time in outcomes 

Group  Change 
in NRS 

Change in 
Algometer 

Change in 
Oswestry 

AAI Change in 
NRS 

Pearson 
Correlation 

1 -0.487* 0.782** 

Sig. (2-tailed)  0.030 0.000 

N 20 20 20 

Change in 
Algometer 

Pearson 
Correlation 

-0.487* 1 -0.233 

Sig. (2-tailed) 0.030  0.322 

N 20 20 20 

Change in 
Oswestry 

Pearson 
Correlation 

 0.782** -0.233 1 

Sig. (2-tailed) 0.000 0.322  

N 20 20 20 

Placebo 
AAI 

Change in 
NRS 

Pearson 
Correlation 

1 -0.529* 0.790** 

Sig. (2-tailed)  0.017 0.000 

N 20 20 20 

Change in 
Algometer 

Pearson 
Correlation 

-0.529* 1 -0.523* 

Sig. (2-tailed) 0.017  0.018 

N 20 20 20 

Change in 
Oswestry 

Pearson 
Correlation 

0.790** -0.523* 1 

Sig. (2-tailed) 0.000 0.018  

N 20 20 20 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 



86 

 

4.5.6 Discussion of the correlations between changes over 

time in outcomes 

 

With reference to the discussion in the previous section, it is possible that 

the AAI placebo group had a significant correlation between the 

algometer and the NRS measurements as these outcome measures 

would have been affected synergistically by the combined action of the 

stretch and the manipulation. By contrast, however, the effect of the 

homeostatic process to restore biomechanical normalcy post the 

intervention would have resulted in a dampened effect on the improved 

Oswestry scores. This would, therefore, have resulted in the discordance 

between this questionnaire and the NRS / algometer outcomes, therefore 

negating the possibility of a significant correlation between the outcomes. 

 

By contrast however, the AAI placebo group would have had a much 

lesser improvement in the NRS and the algometer, which would have 

been more consonant with the small improvement in the Oswestry, 

therefore allowing for a significant correlation of the findings between 

these outcomes. 
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4.5.7 Review of the objectives and hypotheses 

 

The objectives as noted in Chapter One were as follows: 

 

Objective One:   To determine whether adjusting the SIJ  

using the AAI set at full tension (AAI group) was 

effective in the treatment of chronic LBP of SIJ 

syndrome origin in terms of subjective and 

objective clinical findings. 

Objective Two:  To determine whether adjusting the SIJ  

using the AAI set at zero tension (placebo) (AAI 

placebo group) was effective in the treatment of 

chronic LBP of SIJ syndrome origin in terms of 

subjective and objective clinical findings. 

Objective Three:  To compare the two aforementioned treatment  

interventions. 

 

Hypothesis: 

The AAI group will show a significant difference as compared to the AAI 

placebo group in terms of the subjective and objective findings in this 

study. 

 

Null Hypothesis: 

There would be no significant difference between the AAI and AAI 

placebo groups in terms of the subjective and objective findings in this 

study. 

 

In terms of the statistical outcomes of this study, the null hypothesis was 

rejected for the algometer measures and not rejected for the Oswestry 
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and the NRS measures. 
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4.6. Summary and conclusion 

 

In terms of the statistical outcomes of this study, it is evident that the AAI 

only has an effect beyond a placebo for the reduction of the algometer 

measures in patients with SIJ syndrome. This outcome however needs to 

be contextualised in the following limitations:  

 

 A small sample size, 

 The unknown effect of the muscle stretch that would have 

been induced by the patient position whilst applying the 

AAI intervention,  

 No longer term follow up measures were taken in order to 

determine the intermediate and long term effect of the AAI 

in the context of its comparison to placebo and /or 

 The difficulty in identifying patients at the same stage in the 

pathogenesis of their SIJ syndrome 

 Prior exposure to manipulative therapy unknown. 

 

Notwithstanding the above, it is possible that a larger sample and an 

increased number of follow up measures would have been beneficial in 

that the minimally important clinical differences ( MCID’s) obtained by the 

AAI group indicated that they had the potential to further improve and 

possibility to a greater extent than the AAI placebo group for all measures. 

This assertion, however, requires further investigation.  
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CHAPTER FIVE 

CONCLUSION AND 

RECOMMENDATIONS 

 

5.1 Conclusion  

 

With the high prevalence of LBP (and associated SIJ syndrome) in the 

general population it is of importance that clinicians apply as many clinical 

and therapeutic intervention tools at their disposal to this problem for 

purposes of decreasing morbidity, reducing the costs to the healthcare 

system and reducing the burden to society as well as optimising the 

health, quality of life and productivity of the patients. However within this 

context, the chiropractor is also responsible for ensuring their longevity 

and safety with regards to how they carry out interventions. As a result 

many clinicians utilise therapeutic intervention tools to safeguard 

themselves with respect to the impact their professional activities have on 

their own personal lives. One of these tools is the AAI. In order for this tool 

to be effectively utilised in practice, its contribution to the restoration of 

health in a patient needs to be documented and evaluated. Therefore, this 

study set out to isolate the effect of the AAI to the exclusion of its often 

associated protocol (AMCT). Thus, this study tested the AAI (set at full 

tension) using the diversified method of patient positioning against the 

AAI placebo (set a zero tension) also using the diversified method of 

patient positioning in the treatment of chronic LBP, specifically SIJ 

syndrome. 
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The study found that the AAI group differed significantly only in terms of 

the effects of the AAI on the algometer outcome measures, whereas the 

differences between the outcomes for the Oswestry were not statistically 

significant. By contrast and in terms of the MCID’s, it was found that the 

AAI group improved to a clinically significant level for all measures (NRS, 

algometer and the Oswestry), whereas the AAI placebo group showed 

clinical significance for the Oswestry outcome only. 

 

These results suggest that a larger study of a similar nature needs to be 

undertaken to verify these results and determine whether the AAI is 

indeed better than a placebo in all clinical measures utilised in this study. 

Currently, this study can only determine that the AAI is better than a 

placebo in terms of algometer outcomes. 

 

5.2 Recommendations     

 

These recommendations have been divided into methodological changes 

that are suggested for future studies, considerations for future studies 

based on the outcomes of this study and pragmatic recommendations for 

practitioners. 

 

5.2.1 Methodological suggestions  

 An increase in the sample size would be appropriate for a 

follow on study. 

 Increased homogeneity of the patients in terms of age, 

gender, occupation, recreational activities, side of affected 

SIJ and type of restriction found within the SIJ. 

 Increased duration of treatment (however, within the time 
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determined by the natural history of LBP) and / or 

increased follow up time points in order to determine the 

intermediate and long term effects of the intervention over 

a placebo. 

 Assessment of prior exposure to manipulative therapy. 

 Current clinic patients to be evenly split in terms of the 

allocation into groups. 

 

5.2.2 Future studies  

 Assessment of the effects of muscle stretch and patient 

position on the outcomes of the study in order to evaluate 

the effect of the interventions more appropriately. 

  

5.2.3  Practical recommendations 

 In terms of clinical practice, it is necessary to caution 

chiropractors in making exaggerated claims in terms of the 

clinical effectiveness of the AAI, as this study showed 

limited benefit over the short term, which was limited to one 

outcome measure. 

 Therefore, the AAI should not be utilised in isolation, but 

rather as a tool within a comprehensive management plan 

for each patient, particularly those patients that are 

contra-indicated to manual therapy and can only have AAI 

interventions. 

 



90 
 

REFERENCES 

 

Agency for Health Care Policy and Research, 1994.  Management 

guidelines for acute low back pain. Rockville MD: Agency for Health 

Care Policy and Research, US Department of Health and Human 

Services. 

 

Association of Chiropractic Colleges, 1997.  New Zealand acute low 

back pain guide. Wellington, NZ: Accident rehabilitation and 

Compensation Insurance Corporation of New Zealand and the National 

Health Committee. 

 

Airaksinen O, Brox JI, Cedraschi C, Hildebrandt C, Klaber-Moffer J, 

Kovacs F, Reis S, Staal JB, Ursin H and Zanoli G, 2006. European 

guidelines for the management of chronic non specific low back pain. 

European Spine Journal. 15:192-300. 

 

Andersson GBJ, 1998. Epidemiology of low back pain.  Acta 

Orthopaedic Scandenavica. 281: 28-31.  

 

Anderson  JBG, 1999. Epidemiological features of chronic low back 

pain. Lancet. 354:581-585. 

 

Anderson JH, Haahr JP and Frost P, 2007. Risk factors for more severe 

regional musculoskeletal symptoms: a two year prospective study of a 

general working population. Seminars in Arthritis and Rheumatism. 

56:1355-1364. 



91 
 

 

Appelberg B, Johansson H and Sojka P, 1986. Fusimotor reflexes in 

triceps surae muscle elicited by stretch of muscles in the contralateral 

hind limb of the cat. Journal of Physiology. 373:419-441. 

 

Ayoub MM and McDaniel JW, 1974. Effects of operator stance on 

pushing and pulling tasks. Trans AIIA. 6:185-195. 

 

Balague F, Nordin M, Skovron ML, Dutoit G, Yee A and Waldburger M, 

1994. Non-specific low-back pain among school children: A field study 

with analysis of some associated factors. Journal of Spinal Disorders. 

7:374-379. 

 

Barker AT, Barlow PS, Porter J, Smith ME, Clifton S, Andrews L and 

O’Dowd WJ, 1985. A double- blinded trial of low power pulsed short-

wave therapy in the treatment of a soft tissue injury. Physiotherapy. 12: 

500-550. 

 

Battie MC, Bigos SJ, Fisher LD, Sprengler DM, Hansson TH, 

Nachemson AL and Wortley MD, 1990. Anthropometric and clinical 

measures as predictors of back pain complaints in the industry: A 

prospective study. Journal of Spinal Disorders. 3:195-204. 

 

Bell JA and Burnett A, 2009. Exercise for the Primary, Secondary and 

Tertiary Prevention of Low Back Pain in the Workplace: A Systemic 

Review. Journal of Occupational Rehabilitation. 19:8-24. 

 

 



92 
 

Bennell K, Hunt M, Wrigley T, Hunter D and Hinman R, 2007. The 

effects of hip muscle strengthening on knee load, pain, and function in 

people with knee osteoarthritis: a protocol for a randomised, single-

blinded controlled trial. BMC Disorders, 8(121). 

 

Bergmann TF and Peterson DH, 2011. Chiropractic Technique: 

principles and procedure. 2nd ed. St Louis, Missouri: Mosby. 

 

Bergmann TF, Peterson DH and Lawrence DJ, 1993. Chiropractic 

Technique. Churchill Livingstone Inc. New York, new York State, United 

States of America.  

 

Bernard T and Cassidy D, 1993. As quoted from: The sacroiliac joints 

revisited: Report from the San Diego congress on the sacroiliac joint. 

Chiropractic rep. 7(2): 1-6. 

 

Bickley LS, 2002. Bates’ Guide to Physical Examination and History 

Taking. 8th ed. Lippincott Williams and Wilkins. 

 

Biering-Sörensen F, 1983. A prospective study of low back pain in a 

general population. Occurrence, recurrence and aetiology. 

Scandenavian Journal of Rehabilitation Medicine. 15:77-79. 

 

Biering-Sörensen F and Thomson CE, 1986. Medical, social and 

occupational history as risk indicators for low back pain trouble in a 

general population. Spine. 11:720-723. 

 



93 
 

Bigos SJ, Sprengler DM, Martin NA, Zeh J, Fischer L and Nachemson  

A, 1986. Back injuries in industry: A retrospective study. III. Employee-

related factors. Spine. 11:252-256. 

 

Bildt Thorbjornsson C, Alfredsson L, Fredriksson K, Michelsen H, 

Punnet L, Vingard M and Kilbom A, 2000. Physical and psychosocial  

factors related to low back pain during a 24-year period. Spine. 

25(3):369-375. 

 

Bisset GJ, 2003. The effect of sacroiliac joint manipulation on hip 

rotation ranges of motion in patients suffering with chronic sacroiliac 

syndrome. Masters Dissertation-Chiropractic. Durban Institute of 

Technology, Durban, South Africa. 

 

Bland M, 1996. An introduction to Medical Statistics. 2nd ed. Great 

Britian: Oxford University Press. 

 

Bongers PM, de Winter CR, Kompier MAJ and Hildebrandt VH, 1993. 

Psychosocial factors at work and musculoskeletal disease. 

Scandinavian Journal of Work Environment and Health. 19:297-312. 

 

Boon NA, Colledge NR, Walker BR and Hunter JAA, 2006. Davidson’s 

Principles and Practice of Medicine. 20th ed. Churchill Livingstone.  

 

Bovenzi M, 1996. Low Back Pain Disorders and Exposure to Whole 

Body Vibration in the Workplace. Seminars in Perinatology. 20(1):38-53. 

 



94 
 

Bovenzi  M and Hulshof CTJ, 1998. An updated review of epidemiologic 

studies on the relationship between exposure to whole-body vibration 

and low back pain. Orthopedic Clinics of North America. 215:595-611. 

 

Brink H, 1996. Fundamentals of research methodology for healthcare 

professionals. Juta, Cape Town, South Africa. 

 

Brattberg G, 1994. The incidence of back pain and headache among 

Swedish school children. Quality of Life Research: An international 

journal of quality of life aspects of treatment, care and rehabilitation. 

3(1):S27-S31. 

 

Bronfort G, Haas M, Evans R, Leininger and Triano J, 2010. 

Effectiveness of manual therapies: UK evidence report. Chiropractic and 

Osteopathy. 18:3. 

 

Burdorf A and Sorock G, 1997. Positive and Negative evidence of risk 

factors for back disorders. Scandinavian Journal of Work Environment 

and Health. 23:243-256. 

 

Burton AK, Clarke RD, McClune TD and Tillotson KM, 1996b. The 

natural history of low back pain in adolescents. Spine. 21:2323-2328. 

 

Byfield D, 1991. Cervical spine. Manipulative skill and performance 

considerations. European Journal of Chiropractic. 39:45-52. 

 

Byfield D, 2005. Chiropractic Manipulative Skills. Elsevier: Churchill 

Livingstone. 

 



95 
 

Campbell MJ and Machin D, 1999. Medical Statistics. A Commonsense 

Approach. 3rd ed. Great Britain: Wiley. 

 

Carroll TJ, Herbert RD, Munn J, Lee M and Gandevia SC, 2006. 

Contralateral effects of unilateral strength training: evidence and 

possible mechanisms. Journal of Applied Physiology. 101:1514-1522. 

 

Cassidy D, Carroll L and Cote P, 1998. The Saskatchewan Health and 

Back Pain Survey: The prevalence of low back pain and related disability 

in Saskatchewan adults. Spine. 23(17):1860-1867. 

 

Cassidy JD and Mierau DR, 1992. Pathophysiology of the sacroiliac 

joint. In S. Haldeman (Ed.), Principles and practice of chiropractic. 2nd 

ed. East Norwalk, Conn: Appleton and Lange. 

 

Cats-Baril WL and Frymoyer JW, 1991. Demographics associated with 

the prevalence of disability in the general population. Spine. 16:671-674. 

 

Chaitow L and Delany J, 2000. Clinical application of 

neuromusculoskeletal techniques. Edinburgh: Harbour Publishers. 

 

Chen S, Liu M, Cook J, Bass S and Kai Lo S, 2009. Sedentary lifestyle 

as a risk factor for low back pain: a systemic review. International 

Archives of Occupational and Environmental Health. 87:797-806. 

 

Chesterton LS, Sim J, Wright CC and Foster NE, 2007. Interrater 

reliability of algometry measuring pressure pain thresholds in healthy 

humans using multiple raters. Clinical Journal of Pain. 23(9):760-766. 

 



96 
 

Chung MK, Lee I and Kee D, 2005. Quantitative postural load 

assessment for whole body manual tasks based on perceived 

discomfort. Ergonomics. 48(5):492-505. 

 

Cibulka MT, White DM, Woehrle J, Harris-Hayes M, Enseki K, Fagerson 

TL, Slover J and Godges JJ, 2009. Hip Pain and Mobility Deficits-Hip 

Osteoarthritis. Journal of Orthopaedic Sports Physical Therapy. 39. 

 

Clancy J and McVicar AJ, 2002. Physiology and Anatomy: a 

homeostatic approach. 2nd ed. Arnold Publishers, New York, New York 

State, United States of America.  

 

Coole C, Watson PJ and Drummond A, 2010. Low back pain patient’s 

experiences of work modifications; a qualitative study. BMC 

Musculoskeletal Disorders 11:277.  

 

Cooperstein R, 1991. The Derrifield pelvic leg check: A kinesiological 

interpretation. Chiropractic Technique. 3(2):60-65. 

 

Cottrell RR and McKenzie JF, 2005. Health Promotion and Education 

Research Methods: Using the 5-Chapter Thesis/Dissertation Model. 

Jones and Bartlett. 

 

Cramer GD and Darby SA, 1995. Basic and Clinical Anatomy of the 

Spine, Spinal Cord and ANS. Mosby, Inc. Missouri. 

 

Dagenais S, Caro J and Haldeman S, 2008. A systemic review of low 

back pain cost of illness studies in the United States and internationally. 

The Spine Journal. 8:8-20. 



97 
 

 

Dagenais S and Haldeman S, 2012. Evidence-Based Management of 

Low Back Pain. 1st ed. Elsevier Mosby, United States of America.  

 

Daltroy LH, Larson MG and Wright EA, 1991. A case control study of 

risk factors for industrial low back injury. Implications for primary and 

secondary prevention programs. American Journal of Industrial 

Medicine. 20:505-515. 

 

Deyo RA and Tsui-Wu Y, 1987. Descriptive epidemiology of low back 

pain and its medical care in United States. Spine. 12(3):264-268. 

 

Dionne CE, Koepsell TD, Von Korff M, Deyo RA, Barlow WI and 

Checkoway H, 1997. Predicting long-term functional limitations among 

back pain patients in primary care settings. Journal of Clinical 

Epidemiology. 50(1):31-43. 

 

Docrat A, 1999. A comparison of the epidemiology of low back pain in 

Indians and Coloured communities in South Africa. Masters Dissertation-

Chiropractic. Technikon Natal, Durban, South Africa. 

 

Dugmore BR, 2006. A Double Blinded, Placebo Controlled Study to 

determine the Influence of the Clinical Ritual in Instrument Assisted 

Adjusting During the Management of Mechanical Lower Back Pain. 

Masters Dissertation-Chiropractic .Durban Institute of Technology, 

Durban, South Africa. 

 



98 
 

Dvorak J, 1985. Neurological and biomechanical aspects of pain. In: 

Buerger AA, Greenman PE, eds. Approaches to the validation of spinal 

manipulation. Springfield: Thomas: 241-266. 

 

Dyer BA, 2012. An epidemiological investigation of low back pain in the 

white population of the greater eThekwini metropolitan area. Masters 

Dissertation-Chiropractic. Durban University of Technology, Durban, 

South Africa. 

 

Esterhuizen T, 2012. Tonya.esterhuizen7@gmail.com, 07062012. 

Advise on proposal. Email to Coetzee N (tash69@webmail.co.za) 

[07062012]. 

 

Esterhuizen T, 2013. Tonya.esterhuizen7@gmail.com, 07012013. 

Advise on statistical analysis of the research statistics. Email to Coetzee 

N (tash69@webmail.co.za) [07012013]. 

 

Evans RC, 2001. Illustrated Orthpedic Physical Assessment. 2nd ed. 

Mosby, Inc. St. Louis, Missouri.  

 

Fairbank JCT and Pynsent PB, 2000. The Oswestry Disability Index. 

Spine.  25(22):2940-2953. 

 

Fairbank JC, Pynsent PB and Van Poorvliet JA, 1984. Influence of 

anthropometric factors and joint laxity in the incidence of adolescent 

back pain. Spine. 9:461-464. 

 

mailto:tash69@webmail.co.za
mailto:Tonya.esterhuizen7@gmail.com
mailto:tash69@webmail.co.za


99 
 

Feldman DE, Shrier I, Rossignol M and Abenhaim L, 2001. Risk factors 

for the development of low back pain in adolescent. American Journal of 

Epidemiology. 154:34-36. 

 

Ferri FF, 2004. Ferri’s Best Test: A Practical Guide to Clinical Laboratory 

Medicine and Diagnostic Imaging. Mosby, Inc. Philadelphia, 

Pennsylvania. 

 

Ferreira-Valente MA, Pais-Ribeiro JL and Jensen MP, 2011. Validity of 

four pain intensity rating scales.  Pain. 152(10):2399-2404. 

 

Firtz JM and Irrgang JJ, 2001. A comparison of a modified Oswestry Low 

Back Pain Disability Questionnaire and the Quebec Back Pain Disability 

Scale. Physical Therapy. 81(2): 776-788. 

 

Fligg DB, 1986. Piriformis technique. Journal of Canadian Chiropractic 

Association. 30(2):87-88. 

 

Frank J, Sinclair S, Hogg-Johnson S, Shannon H, Bombardier C, Beaton 

D and Cole D, 1998. Preventing disability from work-related low back 

pain. Canadian Medical Association Journal. 158(12):1625-1631. 

 

Frymoyer JW, Pope MH, Clements JH, Wilder DG, MacPherson B and 

Ashikaga T, 1983. Risk factors in low back pain: An epidemiology 

survey. Journal of Bone Joint Surgery. 2.65A:213. 

 

Frymoyer JW, Pope MH, Clements JH, Wilder DG, MacPherson B and 

Ashikaga T, 2011. Risk factors in low-back pain: An epidemiological 

survey. The Journal of Bone and Joint Surgery. 65A(213). 



100 
 

 

Fuhr AW, Colloca CJ, Green JR and Keller TS, 1997. Activator Methods 

Chiropractic Techniques. Mosby-Year Book, Inc. 

 

Fuhr AW, 2009. The Activator Method. 2nd ed. St. Louis, Missouri. 

Mosby-Elsevier. 

 

Fuhr AW and Menke JM, 2005. Status of Activator Methods Chiropractic 

Technique, Theory, and Practice. Journal of Manipulative and 

Physiological Therapeutics. 28:135.16. 

 

Fuhr AW and Smith DB, 1986. Accuracy of piezoelectric accelerometers 

measuring displacement of a spinal adjusting instrument. Journal of 

Manipulative and Physiological Therapeutics. 9:15-21. 

 

Fuhr AW, 2011. awfuhr@aol.com, 11052011. Activator research. Email 

to Phillips R (rbp1963@gmail.com) [11052011]. 

 

Galukande M, Muwazi S and Mugisa DB, 2005. Aetiology of low back 

pain in Mulago hospital, Uganda. African Health Sciences, 5(2):5. 

 

Gatterman MI, 1990. Chiropractic Management of Spine Related 

Disorders. Williams and Wilkins. 

 

Gatterman MI, 1995. Foundations of Chiropractic Subluxation. 2nd ed. 

Elsevier, Mosby.  

 

mailto:awfuhr@aol.com
mailto:rbp1963@gmail.com


101 
 

Ge H-Y, Fernandez-de-las-Penas C and Yue S-W, 2011. Myofascial 

trigger points: spontaneous electrical activity and its consequences for 

pain induction and propagation. Chinese Medicine. 6:13. 

 

Gemmell HA and Jacobson BH, 1995. The immediate effect of activator 

vs. Meric adjustment on acute low back pain: a randomized controlled 

trial. Journal of Manipulative and Physiological Therapeutics. 18(7):453-

456. 

 

Gemmell H and Miller P, 2010. Relative effectiveness and adverse 

effects of cervical manipulation, mobilisation and activator instrument in 

patients with sub-acute non-specific neck pain: results from a stopped 

randomised trial. Chiropractic and Osteopathy. 18:20. 

 

Gerwin RD, Shannon S, Hong, C-Z, Hubbard D and Gevirtz R, 1997. 

Interrater reliability in myofascial point examination. Pain. 69:65-73. 

 

Ghaffari M, 2007. Low back pain among industrial workers: occupational 

health studies on prevalence, incidence and associations with work and 

lifestyle I.R.Iran. Thesis in compliance with the Department of Public 

Health Karolinska, Institute, Stockholm, Sweden.  

 

Giles LGF, 2003. 50 Challenging Spinal Pain Syndrome Cases. 

Butterworth-Heinemann. Australia. 

 

Giles LGF and Singer KP, 1997. Sacroiliac joint. Clinical Anatomy and 

Management of Low Back Pain. Volume 1. London: The Bath Press. 

 



102 
 

Gillet H and Liekens M, 1969. A further study of spinal fixations. Annals 

of the Swiss Chiropractors’ Association. 4:41-46. 

 

Gillet H and Liekens M, 1984. Belgian Chiropractic Research Notes. 

Huntington Beach, CA, Motion Palpation Institute, ppii-iv, 1-4, 11-35, 65-

70, 78-81, 123-125, 165. 

 

Globe GA, Morris CE, Whalen WM, Farabaugh RJ and Hawk C, 2008. 

Chiropractic Management of Low Back Disorders: Report from a 

Consensus Process. Journal of Manipulative and Physiological 

Therapeutics. 31(9):651-658. 

 

Green C, Baker T, Sato Y, Washington L and Smith E, 2002. Race and 

Chronic Pain: A comparative study of young black and white Americans 

presenting for management. The Journal of Pain. 4(4):176-183. 

 

Groves PA, Breen TW, Ransil BJ and Orio NE, 1995. Incidence of long 

term post-partum back pain and its relationship with epidural 

anaesthesia [abstract]. Richmond, VA Society of Obstetric Anaesthetics 

and Perinatologists (SOAP). 

 

Gunzberg R, Balaque F, Nordin M, Szpalski M, Duyck D, Bull D and 

Melot C, 1999. Low back pain in a population of school children. 

European Spine Journal: Official publication of the European Spine 

Society, The European Spinal Deformity Society and The European 

Section of the Cervical Spine Research Society. 8(6):439-453. 

 

Haldeman S, 2005. Principles and Practice of Chiropractic. McGraw-Hill 

Companies, Inc. 



103 
 

 

Hammond, MG. Hammondtmk@gmail.com, 05102011. Advise on 

proposal. Email to Coetzee N (tash69@webmail.co.za) [05112011]. 

 

Hansen HC and Standiford H, 2003. Sacroiliac Joint Pain and 

Dysfunction. Pain Physician. 6:179-189. 

 

Harkness EF, Macfarlane GJ, Nahit  ES, Silman AJ and McBeth J, 2003. 

Risk factors for new-onset low back pain amongst cohorts of newly 

employed workers. Journal of Rheumatology (Oxford). 42:959-968. 

 

Harreby M, Kjer J, Hesselsoe G, Neergaard K, 1996. Epidemiological 

aspects and risk factors for low back pain in 38 year old men and 

women. A 25-year prospective cohort study of 640 school children. 

European Spine Journal. 5:312-318. 

 

Harreby M, Nygaard B, Jessen T, Larsen E, Storr-Paulsen, Lindahl A, 

Fisker I and Laegaard E, 1999. Risk factors for low back pain in a cohort 

of 1389 Danish school children: An epidemiological study. European 

Spine Journal. 8:444-450. 

 

Haslett C, Chilvers ER, Hynter JAA and Boon NA, 2001. Davidson’s 

Principles and Practice of Medicine. 8th ed. Churchill Livingstone. 

 

Hawk C, Azad A, Phongphua C and Long CR, 1999. Preliminary study 

of the effects of a placebo chiropractic treatment with sham adjustments. 

Journal of Manipulative and Physiological Therapeutics. 22:436-443. 

 

mailto:tash69@webmail.co.za


104 
 

Hebert JJ and Fritz JM, 2012. Clinical decision rules, spinal pain 

classification and prediction of treatment outcome: A discussion of 

recent reports in the rehabilitation literature. Chiropractic and Manual 

Therapies. 20:19. 

 

Heistaro S, Vartiainen E, Heliövaara M and Puska P, 1998. Trends of 

back pain in Eastern Finland, 1972-1992, in relation to socioeconomic 

status and behavioural risk factors. American Journal of Epidemiology. 

148:671-682. 

 

Helfenstein-Junior M, Golfenfum MA and Siena C, 2010. Occupational 

low back pain. Revista da Associacao Medica Brasileira. 56(5):583-589. 

 

Heliövaara M, 1989. Risk factors for low back pain and Sciatica. Annals 

of Medicine. 21:257-264. 

 

Heliövaara M, Makela M, Knekt P, Impivaara O and Aroma A, 1991. 

Determinants of sciatica and low-back pain. Spine. 16:608-614. 

 

Heneweer H, Staes F and Aufdemkampe G, van Rijn M and Vanhees L, 

2011. Physical activity and low back pain: systemic review of recent 

literature. European Spine Journal: Official publication of the European 

Spine Society, The European Spinal Deformity Society and The 

European Section of the Cervical Spine Research Society. 20:826-845. 

 

 

 

 



105 
 

Hesch J, 1997. Evaluation and Treatment of the Most Common Patterns 

of Sacroiliac Joint Dysfunction. In: Vleeming, A., Mooney, V., Snijders, 

C.J., Dorman, T.A. and Stoeckart, R. (eds). Movement, Stability and Low 

Back Pain: The essential role of the pelvis. Edinburgh: Churchill 

Livingstone. 535p.  

 

Hertling D and Kessler R, 1997. Management of Common 

Musculoskeletal Disorders. 3rd ed. Lippincott-Raven. 

 

Hillermann B, 2003. The effect of three manipulative treatment protocols 

on quadriceps muscle strength in patients with Patella Femoral Pain 

Syndrome. Masters Dissertation-Chiropractic. Durban Institute of 

Technology, Durban, South Africa. 

 

Hillermann B, Gomes AN, Korporaal C and Jackson D, 2006. A pilot 

study comparing the effects of spinal manipulation therapy with those of 

extra-spinal manipulative therapy on Quadriceps Muscle Strength. 

Journal of Manipulative and Physiological Therapeutics. 29(2):145-149. 

 

Hillman M, Wright A, Rajaratnam G, Tennant A and Chamberlain MA, 

1996. Prevalence of low back pain in the community: Implications for 

service provision in Bradford, UK. Journal of Epidemiology and 

Community Health. 50(3):347-352. 

 

Hinton PR, 2001. Statistics Explained. A Guide for Social Science 

Students. Great Britain: Routledge. 

 



106 
 

Holmstroom EB, Lindell L and Mortitz U, 1992. Low back pain and 

neck/shoulder pain in construction workers: Occupational workload and 

psychosocial risk factors. Spine. 17:663-671. 

 

Hong C-Z, 2006. Treatment of Myofascial Pain Syndrome. Current Pain 

and Headache Reports. 10:345-349. 

 

Hoogendoorn E, Mireille N, van Poopel M, Bongers PM, Koes BW and 

Bouter LM, 2000. Systemic review of psychosocial factors at work and 

private life as risk factors for back pain. Spine. 25(16):2114-2125. 

 

Hoving JL, Koes BW, de Vet HCW, van der Windt DAWM, Assendelft 

WJJ, van Mameren H, Deville WLJM, Pool JJM, Scholten RJPM, Bouter 

LM, 2002. Manual therapy, physical therapy, or continued care by a 

general practitioner for patients with neck pain. A randomized, controlled 

trial. Ann Intern Med; 136(10):713-722. 

 

Hoving JL, de Vet HCW, Koes BW, van Mameren H, Deville WLJM, van 

der Windt DAWM, Assendelft WJJ, Pool JJM, Scholten RJPM, Korthals-

de Bos IBC, Bouter LM, 2006. Manual Therapy, Physical Therapy, or 

Continued Care by a general Practitioner for Patients With Neck Pain. 

Long-Term Results From a Pragmatic Randomized Clinical Trial. Clinical 

Journal of Pain: 22(4):370-377. 

 

Howell CD, 1999. Fundamental Statistics for the Behavioural Sciences. 

4th ed. New York: International Thomson Publishing. 

 

Hrobjartsson  A, 1996. The uncontrollable effect. European Journal of 

Clinical Pharmacology. 50:345-348. 



107 
 

 

Hsieh C, Phillips R, Adams A and Pope M, 1992. Functional outcomes 

of low back pain: Comparison of four treatment groups in a randomized 

controlled trial. Journal of Manipulative Physiological Therapeutics. 15:4-

9. 

 

Huijbreghts P, 2008. Evidence-Based Diagnosis and Treatment of the 

Painful Sacroiliac Joint. Journal of Manual & Manipulative Therapy. 

16(3)153-154. 

 

Hulshof C and van Zanten VB, 1987. Whole-body vibration and low back 

pain. A review of epidemiologic studies. International Archives of 

Occupational and Environmental Health. 59:205-220. 

 

Hurwitz EL and Morgenstein H, 1997. Correlation of back problems and 

back-related disability in the United States. Journal of Clinical 

Epidemiology. 50:669-681. 

 

Isaacs ER and Bookhout MR, 2002. Bourdillon’s Spinal Manipulation. 6th 

ed. Butterworth-Heinemann. United States of America. 

 

Jamison JR, 1998. Nonspecific Intervention in Chiropractic Care. Journal 

of Manipulative and Physiological Therapeutics. 21:395-398. 

 

Jansen JP, Morgenstern H and Burdorf A, 2004. Dose-response 

relations between occupational exposures to physical and psychosocial 

factors and the risk of low back pain. Occupational Environmental 

Medicine. 61:972-979. 

 



108 
 

Jin K, Sorock GS and Courtney TK, 2004. Prevelance of low back pain 

in three occupational groups in Shanghai, People’s Republic of China. 

Journal of Safety Research. 35:23-28. 

 

Johnson C, 2005. On the Subject of Human Subjects. Journal of 

Manipulative Physiological Therapeutics. 28:79-80. 

 

Katz R, 2006. Impairment and disability rating in low back pain. Clinics in 

Occupational and Environmental Medicine. 5(3):719-740. 

 

Keller TS and Colloca CJ, 2000. Mechanical force spinal manipulation 

increases trunk muscle strength assessed by electromyography: a 

comparative clinical trial. Journal of Manipulative and Physiological 

Therapeutics. 23(9):585-95. 

 

Khan SCJ, Gargan M and Bannister G, 1999. A symptomatic 

classification of whiplash injury and the implications for treatment. 

Journal of Orthopedic Medicine. 21(1):22-25.  

 

Kienle GS and Kiene H, 1996. Placebo effect and placebo concept: A 

critical methodological and conceptual analysis of reports on the 

magnitude of the placebo effect. Alternative Therapies in Health and 

Medicine. 2(6):39-54. 

 

Kinser A, Sands W and Stone M, 2009. Reliability and Validity of a 

Pressure Algometer [online]. Available at: http://journals.Iww.com/nsca-

iscr/Abstract/2009/01000/Reliability and Validity of a 

PressureAlgometer.45.aspx. 

 



109 
 

Kirkaldy-Willis WH and Burton CV, 1992. The Site and Nature of Lesion. 

Managing Low Back Pain. 3rd ed. New York: Churchill Livingstone. 

 

Kirsch I, 1998. Specifying non-specifics: Psychological Mechanisms of 

Placebo Effects. In the placebo effect: An interdisciplinary Exploration; 

Harrington, A., Ed; Harvard University Press: Cambridge, MA, pp138-

165.  

 

Korporaal CM, 2012. (charmak@dut.ac.za). Research statistics. Email to 

Coetzee N (tash69@webmail.co.za) [05112011]. 

 

Krause N, Rugulies R, Ragland DR and Syme LS, 2004. Physical 

workload ergonomic problems and incidence of low back pain injury: A 

7.5 year prospective study of San-Francisco transit operators. American 

Journal of Industrial Medicine. 46:570-585. 

 

Kristjansdottir G, 1996. Prevalence of self-reported back pain in school 

children: A study of sociodemographic differences. European Journal of 

Pediatrics. 155:984-986. 

 

Laslett M and Williams M, 1994. The reliability of selected pain 

provocation tests for sacroiliac joint pathology. Spine. 19(11):1243-1249. 

 

Leach RA, 2004. The Chiropractic Theories-A Textbook of Scientific 

Research. 4th ed. Lippincott Williams and Wilkins. 

 

Leboeuf-Yde C, 2004. Back pain and genetic factors. Journal of 

Electromiography and Kinesiology. 14:129-133. 

 

mailto:charmak@dut.ac.za
mailto:tash69@webmail.co.za


110 
 

Leboeuf-Yde C, Nielson J, Kyvik KO, Feyer R and Hartvigsen J, 2009. 

Pain in the lumbar, thoracic or cervical regions: do age and gender 

matter? A population-based study of 34,902 Danish twins 20-71 years of 

age. BMC Musculoskeletal Disorders. 20:39. 

 

Lee JS, Hobden E, Stiell IG and Wells GA, 2003. Clinically important 

change in the visual analog scale after adequate pain control. Academic 

Emergency Medicine.  10(10):1128-1130. 

 

Leino P, 1993. Does leisure time physical activity prevent low back pain 

disorders: A prospective study of metal industry employees? Spine. 

18:886-871. 

 

Leone A, 1999. Relationship between techniques taught and practice 

behaviour: education and clinical correlation. Journal of Manipulative 

and Physiological Therapeutics. 22(1):29-31. 

 

Liira JP, Shannon HS and Chambers IW, 1996. Long term back 

problems and physical work exposures in 1990 Ontario Health Survey. 

American Journal of Public Health. 91:1671-1678. 

 

Linton SJ and Ryberg M, 2000. Do epidemiological results replicate? 

The prevalence and health-economic consequences of neck and back 

pain in the general population. European Journal of Pain. 4:347-354. 

 

Loney P and Stratford P, 1999. The prevelance of low back pain in 

adults: A methodological review of the literature. Physical Therapy. 

79(4):384-396. 

 



111 
 

Louw QA, Morris LD and Grimmer-Somers K, 2007. The prevalence of 

low back pain in Africa: systemic review. BMC Musculoskeletal 

Disorders. 8:105. 

 

Macleod J, Macintyre C, McClure JH and Whitfield A, 1995. Backache 

and epidural analgesia. International Journal of Obstetric Anesthesia. 

4:21-25. 

 

Magee DJ, 1987. Orthopedic Physical Assessment. W.B. Saunders 

Company, Philadelphia, Pennsylvania.  

 

Magnusson M, Almquist M, Broman H, Pope M and Hansson T, 1992. 

Measurement of height loss during whole body vibrations. Journal of 

Spinal Disorders. 5:198-203. 

 

Magora A, 1972. Investigation of the relationship between low back pain 

and occupations: 4. Physical requirements: sitting, standing and weight 

lifting. Indus Med. 41:5-9. 

 

Magora A, 1974. Investigation of the relationship between low back pain 

and occupations: 6. Medical history and symptoms. Scandinavia Journal 

of Rehabilitative Medicine. 6:81-88. 

 

Manninen P, Riihimaki H, Heliovaara M, 1995. Incidence and risk factors 

of low back pain in middle-aged farmers. Occupational Medicine. 

45:141-146. 

 

Marchiori DM, 1999. Clinical Imaging With Skeletal, Chest, and 

Abdomen. Pattern Differentials. Mosby-Year Book, Inc. 



112 
 

 

Mathews M, 2006. The prevalence and factors associated with 

occupational overuse syndrome in the hands and wrists of chiropractors 

in South Africa. Masters Dissertation-Chiropractic. Durban Institute of 

Technology, Durban, South Africa. 

 

McCulloch JA and Transfeldt EE, 1997. Macnab’s Backache. 3rd ed. 

Williams and Wilkins. 

 

McDonald C, Mazzuca S and McCabe G, 1983. How much placebo 

effect is really statistical regression. Statistics in medicine. 2: 417-427. 

 

McGill SM, Hughson RL and Parks K, 2000. Changes in lumbar lordosis 

modify the role of the extensor muscles. Clinical Biomechanics. 15:777-

780. 

 

Melzack R and Wall PD, 1962. On the nature of cutaneous sensory 

mechanisms. Brain. 85:331-56. 

 

Mierau D, Cassidy JD and Yong-Hing K, 1989. Low back pain and 

straight leg rising in children and adolescents. Spine. 14:526-528. 

 

Mirtz TA and Greene L, 2005. Is obesity a risk factor for low back pain? 

An example of using the evidence to answer a clinical question. 

Chiropractic and Osteopathy. 13:2. 

 

Moher D, Schulz KF and Altman DG, 2001. The CONSORT statement: 

revised recommendations for improving the quality of reports of parallel 

group randomized trials. BMC Medical Research Methodology 1:2. 



113 
 

 

Moore KL and Dalley AF, 1999. Clinically orientated anatomy. 4th ed. 

Lippincott Williams and Wilkins, Baltimore, Maryland, USA.  

 

Mortimer M, Wiktorin C, Pernold G, Svensson H and Vingard, E, 2001. 

Sports activities, body weight and smoking in relation to low back pain. A 

population-based case referent study. Scandinavian Journal of Medicine 

and Science in Sports. 11:178-184. 

 

Morris CE, 2006. Low Back Syndromes: Integrated Clinical 

Management. McGraw-Hill Companies, Inc. 

 

Mould D, 2003. The reciprocal activity of the ipsilateral gluteus maximus 

and the contralateral lattisimus dorsi muscles: its role in unilateral 

sacroiliac joint syndrome. Masters Dissertation-Chiropractic. Durban 

Institute of Technology, Durban, South Africa. 

 

Mouton J, 2006. Understanding social research. Van Schaik Publishers. 

 

Mouton J, 2008. How to succeed in your Master’s and Doctoral Studies. 

Van Schaik Publishers. 

 

Mulimba JO, 1990. The problems of low back pain in Africa. East African 

Medical Journal. 67:250-253. 

 

Munn J, Herbert RD and Gandevia SC, 2004. Contralateral effects of 

unilateral resistance training: a meta-analysis. Journal of Applied  

Physiology. 96:1861-1866. 

 



114 
 

National Department of Health, 2010. National Department of Health 

Strategic Plan 2010/11-2012/13. South African Ministry of Health, 

Pretoria: Government printer. 

 

Nazari J, Pope MH and Graveling RA, 2011. Reality about migration of 

the nucleus pulposus within the intervertebral disc with changing 

postures. Clinical Biomechanics. [Article in press]. 

 

Negrini J, Giovannoni S, Minozzi S, Barneschi G, Bonaiuti D, Bussotti A, 

D’Arienzo M, Di Lorenzo N, Mannoni A, Mattioli S, Modena V, Padua L, 

Serafini F and Violante FS, 2006. Diagnostic therapeutic flow charts for 

low back pain patients: the Italian clinical guidelines. Eura Medicophys. 

42:151-170. 

 

Newcomer K and Sinaki M, 1996. Low back pain and its relationship to 

back strength and physical activity in children. Acta Paediatrica. 

85:1433-1439. 

 

Norkin CC and Levangie PK, 1992. Joint Structure and Function: A 

Comprehensive Analysis. 2nd ed. F.A. Davis Company, Philadelphia. 

 

O’Leary S, Falla D, Hodges PW, Jull G and Vincenzino B, 2007. Specific 

Therapeutic Exercise of the Neck Induces Immediate Local Hypoalgesia. 

J Pain, in press, corrected proof, doi:10.1016-j.jpain.2007.1005.1014.  

 

Olsen TL, Anderson RL and Dearwater SR, 1992. The epidemiology of 

low back pain in an adolescent population. American Journal of Public 

Health. 82:606-608. 

 



115 
 

Ombregt L, Bisschop P, ter Veer HJ and Van de Velde T, 1995. A 

system of the orthopaedic medicine. Section 12. London, England: WB 

Saunders Company Ltd. 

 

Orvieto R, Achiron A, Ben-Rafael Z, Gelernter I and Achiron R, 1994. 

Low-back pain in pregnancy. Acta Obstetrecia et Gynecologica 

Scandinavica. 73(3):209-214. 

 

Ostelo RWJG and De Vet HCW, 2005. Clinically important outcomes in 

low back pain. Best Practice and Research Clinical Rheumatology. 

19(4):593-607. 

 

Osterbauer PJ, Fuhr AW and Keller TS, 1995. Description and analysis 

of Activator methods chiropractic technique. Advances in chiropractic. 

St. Louis, Mosby. 

 

Ostgaard HC and Andersson GB, 1991. Previous back pain and risk of 

developing back pain in a future pregnancy. Spine. 16(4):432-436. 

 

O’Sullivan PB, 2005. Clinical Instability of the lumbar spine: its 

pathological basis, diagnosis and conservative treatment. Grieve’s 

Modern Manual Therapy, 3rd ed. Edinburgh: Churchill Livingstone. 

 

Park, J., Park, H., Choi, J., Moon, E., Kim, B., Kim, W. and O, K. 2010. 

Prospective evaluation of the effectiveness of a home-based program of 

isometric strengthening exercises: 12-month follow-up. Clinics in 

Orthopaedic Surgery. 2:173-178. 

 



116 
 

Papageorgiou AC, Croft PR, Ferry S, Jayson MIV and Silman AJ, 1995. 

Estimating the prevalence of low back pain in the general population. 

Evidence from the South Manchester back pain survey. Spine. 20:1889-

1894.  

 

Paungmali A, Vincenzino B and Smith M, 2003. Hypoalgesia induced by 

elbow manipulation in lateral epicondylalgia does not exhibit tolerance. 

Journal of Pain.  4(8):448-454. 

 

Peeters GG, Verhagen AP, de Bie RA and Oostendorp RA, 2001. The 

efficacy of conservative treatment in patients with whiplash injury: a 

systematic review of clinical trials. Spine. 26(4):E64-E73. 

 

Pereira N, 2009. The prevalence and risk factors for occupational low 

back pain in manual therapists. Masters Dissertation-Chiropractic. 

Durban University of Technology, Durban, South Africa. 

 

Perl ER, 1959. Effects of muscle stretch on excitability of contralateral 

motoneurones. Journal of Physiology. 145:193-203. 

 

Pfefer MT, 2007. Comparison of Activator Manipulation versus Manual 

Side Posture Manipulation in Patients with Low Back Pain. Cleveland 

Chiropractic College. ClinicalTrials.gov identifier: NCT00497861. 

 

Picavet HSJ and Schouten JSAG, 2002. Musculoskeletal pain in the 

Netherlands: prevalence, consequences and risk groups, the DMC3-

study. Pain. 102:167-178. 

 



117 
 

Plouvier S, Gourmelen J, Chastang JF, Lanoe JL and Leclerc A, 2011. 

Low back pain around retirement age and physical occupational 

exposure during working life. BMC Public Health. 11:268. 

 

Pope MH, Goh KL and Magnusson ML, 2002. Spine Ergonomics. Annu 

Rev Biomed Eng.4:49-68. Doi:1146/annurev.bioeng.4.092101.122107. 

 

Portenoy RK, Ugarte C, Ivonne F and Haas G, 2004. Population-based 

survey in the United States: Differences among White, African American 

and Hispanic subjects. Journal of Pain. 5(6):317-328. 

 

Potter LJ, McCarthy C and Oldham J, 2006. Algometer Reliability in 

Measuring Pressure Pain Threshold Over Normal Spinal Muscles to 

Allow Quantification of Anti-Nociceptive Treatment Effects. International 

Jouranl of Osteopathic Medicine. 9(4):113-119. 

 

Potter LJ, McCarthy C and Oldham J, 2008. Algometer Reliability in 

Measuring Pressure Pain Threshold Over Normal Spinal Muscles to 

Allow Quantification of Anti-Nociceptive Treatment Effects [online]. 

Available at: http://proceedings.jbjs.org.uk/cgi/content/abstract/90-

B/SUPP II/223-b 

 

Potvin JR, McGill SM and Norman RW, 1991. Trunk muscle and 

ligament contributions to dynamic lifts with varying degrees of trunk 

flexion. Spine. 16:1099-1107. 

 

Poul J, West J, Buchanon N and Grahame R, 1993. Local Action of 

Transcutaneous Flubiprofen in the Treatment of Soft Tissue 

Rheumatism. British Journal of Rheumatology. 32: 1000-1003. 

http://proceedings.jbjs.org.uk/cgi/content/abstract/90-B/SUPP
http://proceedings.jbjs.org.uk/cgi/content/abstract/90-B/SUPP


118 
 

 

Power C, Frank J, Hertzman C, Schierhout G and Li L, 2001. Predictors 

of low back pain onset in a prospective British study. American Journal 

of Public Health. 91:1671-1678. 

 

Price D, Bush F, Long S and Harkins S, 1994. A comparison of pain 

measurement characteristics of mechanical visual analogue and simple 

numerical rating scale. Pain. 56:217-226. 

 

Raad T, 2012. The prevalence and associated risk factors of low back 

pain in an automotive production company. Masters Dissertation-

Chiropractic. Durban University of Technology, Durban, South Africa. 

 

Redwood D, 1997. Contemporary Chiropractic. Churchill Livingstone, 

New York. 

 

Redwood D and Cleveland CS, 2003. Fundamentals of Chiropractic. 

Mosby Inc. ISBN 0 323 01912 2. 

 

Reider B, 1999. The Orthopedic Physical Examination. W.B. Saunders 

Company, Philadelphia. 

 

Reigo T, Timpika T and Tropp H, 1999. The epidemiology of back pain 

in vocational age groups. Scandinavian Journal of Primary Health care. 

17:17-21. 

 

Reisbord LS and Greenland S, 1985. Factors associated self-reported 

back-pain prevalence: A population based study. Journal of Chronic 

Disease. 38(8):691-702. 



119 
 

 

Riggien L, 2003. The reliability and validity of the Composite 

Orthopaedic Rating Scale as measurement of clinical severity in the 

investigation of mechanical low back pain. Masters Dissertation-

Chiropractic. Durban Institute of Technology, Durban, South Africa. 

 

Riihimaki H, 1991. Low-back pain: Its origin and risk indicators. 

Scandinavian Journal of Work Environmental Health. 17:81-90. 

 

Riihimaki H, Tola S, Videman T and Hanninen K, 1989a. Low-back pain 

and occupation: A cross-sectional questionnaire study of men in 

machine operating, dynamic physical work, and sedentary work. Spine. 

14(2):204-209. 

 

Riihimaki H, Kurppa K, Karjalainen A, Palo L and Jolanki Keskinen H, 

2002. Occupational diseases in Finland in: new cases of occupational 

disease reported to the Finnish Register of Occupational Diseases. 

Helsinki, Finland: Finnish Institute of Occupational health. 

 

Robinson HS, Brox JI, Robinson R, Bjelland E, Solem S and Telje T, 

2006. The Reliability of Selected Motion and Pain Provocation Tests For 

the Sacroiliac Joint [online]. Available at: 

http://www.sciencedirect.com/science/article/pii/S1356689X05001281. 

 

Roffey MD, Wai EK, Bishop P, Kwon BK and Dagenais S, 2010a. 

Causal assessment of occupational pushing or pulling and low back 

pain: results of a systemic review. Spine. 10: 544-553. 

 

http://www.sciencedirect.com/science/article/pii/S1356689X05001281


120 
 

Roffey MD, Wai, EK, Bishop P, Kwon BK and Dagenais S, 2010b. 

Causal assessment of occupational sitting and low back pain: results of 

a systemic review. Spine. 10: 252-261. 

 

Roffey MD, Wai EK, Bishop P, Kwon BK and Dagenais S, 2010c. Causal 

assessment of awkward occupational postures and low back pain: 

results of a systemic review. Spine. 10: 89-99. 

 

Roffey MD, Wai EK, Bishop P, Kwon BK and Dagenais S, 2010d. 

Causal assessment of occupational standing or walking and low back 

pain: results of a systemic review. Spine. 10: 262-272. 

 

Roffey MD, Wai EK, Bishop P, Kwon BK and Dagenais S, 2010e. 

Causal assessment of workplace manual handling or assisting patients 

and low back pain: results of a systemic review. Spine. 10: 639-651. 

 

Roy RA, Bouche, JP and Comtois AS, 2008. Effects of a manually 

assisted mechanical force on cutaneous temperature. Journal of 

Manipulative and Physiological Therapeutics. 31(3):230-236. 

 

Sackett DL, Rosenberg WMC, Muir-Gray JA, Heynes RB and 

Richardson WS, 1996. Evidence based medicine: what it is and what it 

isn’t. British Medical Journal. 312:71. 

 

Sahrmann S, 2002. Diagnosis and treatment of movement impairment 

syndromes. Mosby, St. Louis, Missouri, United States of America. 

 



121 
 

Sakamoto N, Yamashita T, Takebayashi T, Sekine M and Ishii S, 2001. 

An electrophysiologic study of Mechanoreceptors in the Sacroiliac Joint 

and Adjacent tissues. Spine. 26(20):E468-471. 

 

Salminen JJ, Erkintalo MO and Pentti J, 1994. Low back pain in 

adolescents. Duodecim. 110:52-58. 

 

Salminen JJ, Erkintalo M, Laine M and Pentti J, 1995. Low back pain in 

the young: A prospective study of subjects with or without low back pain. 

Spine. 20:2101-2108. 

 

Sandoz R, 1976. Some physical mechanisms and effects of spinal 

adjustments. Annals of the Swiss Chiropractors’ Association. 6:90-141. 

 

Schafer RC and Faye LJ, 1990. Motion palpation and chiropractic 

technic. 2nd Ed. Motion Palpation Institute.  

 

Schneider MJ, Brach J, Irrgang JJ, Abbott KV, Wisniewski SR and 

Delitto A, 2010. Mechanical vs manual manipulation for low back pain: 

an observational cohort study. Journal of Manipulative and Physiological 

Therapeutics. 33(3):193-200. 

 

Seth SD, 1999. Textbook of Pharmacology. 2nd ed. Churchill Livingstone. 

 

 

 

 

 



122 
 

Shearar KA, 2003. The relative Effectiveness of manual Manipulation 

Versus manipulation using The Activator Adjusting Instrument in the 

Management of Acute of Chronic Sacroiliac Joint Syndrome. Masters 

Dissertation-Chiropractic. Durban Institute of Technology, Durban, South 

Africa. 

 

Shearar KA, Colloca CJ and White HL, 2005. A randomized clinical trial 

of manual versus mechanical force manipulation in the treatment of 

sacroiliac joint syndrome. Journal of Manipulative Physiological 

Therapeutics. 28(7):493-501. 

 

Skillgate E, Vingard E, Josephson M, Holm LW and Alfredsson L, 2007. 

Smoking, alcohol and the risk of long-term sick leave due to back and 

neck pain. Karolinska Institute.  

 

Skovron ML, Szpalski M and Nordin M, 1994. Sociocultural factors in 

back pain: A population based study in Belguim adults. Spine. 19:129-

137. 

 

Slosberg M, 1988.  Activator Methods: An update and review. Part I and 

2.17:17-9/ 17:83-5. 

 

South African Medical Research Council. Guidelines on Ethics for 

Medical Research. South African Medical Research Council, revised 

edition, 1993. 

 

Souza TA, 2001. Differential Diagnosis and Management for the 

Chiropractor. 2nd ed. Aspen Publication. Gaithersburg, Maryland. 

 



123 
 

Standring S, 2008. Gray’s Anatomy: the anatomical basis for clinical 

practice. 4th ed. Churchill Livingstone/Elsevier, Edinburgh, Scotland.  

 

Stig LC, Nilsson O and Leboeuf-Yde C, 2001. Recovery pattern of 

patients treated with chiropractic spinal manipulative therapy for long-

lasting or recurrent low back pain. Journal of Manipulative and 

Physiological Therapeutics.  24(4):288-291. 

 

Suter E, McMorland G, Herzog W and Bray R, 1999. Decrease in 

quadriceps inhibition after sacroiliac joint manipulation in patients with 

anterior knee pain. Journal of Manipulative and Physiological 

Therapeutics. 22:149-153. 

 

Svensson HO and Anderson GB, 1989. The relationship of low-back 

pain, work history, work environment, and stress: A retrospective cross-

sectional study of 38 to 64 year old women. Spine. 14:517-522. 

 

Svensson HO, Anderson GBJ, Johansson S, Wilhemsson C and Vedin 

A, 1988. A retrospective study of low back pain in 38-64 year old 

women. Frequency and medical services. Spine. 21:257-264. 

 

Sveriges officiella stastik. Arnetsmiljo Verket. Occupational accidents 

and work-related diseases (Statistik rapport 2005). In Swedish with a 

summary in English. Retrieve October 9. 2006 from:http://.xn—

arbetsmiljverket-vwb.se/document/stastik/English/Occupatinal-2004.pdf 

 

Swinscow TDV, 1996. Statistics at Square One. 9th ed. Great Britain: 

BMJ Publishing Group. 

 



124 
 

Szadek KM, Hoogland PV, Zuurmond WW, de Lange JJ and Perez RS, 

2008. Nociceptive Nerve Fibers in the Sacroiliac Joint in Humans. 

Regional Anesthesia and Pain Medicine. 33(1):36. 

 

Taimela S, Kujala U, Salminen J and Viljanen T, 1997. The prevalence 

of low back pain among Children and Adolescents: A nationwide, 

Cohort-Based Questionnaire Survey in Finland. Vol 22(10).pp1132-

1136. 

 

Tatalias JA, 2006. A prospective, epidemiological pilot study to 

investigate the level of knowledge of homeopathy and its 

contextualization in health shops in the Gauteng area. Masters 

Dissertation-Homeopathy. Durban Institute of Technology, Durban, 

South Africa. 

 

The Editors, 1995. Back pain. Bandoliar. 

 

Thomas KR, 1994. The Placebo in general practice. Lancet .344:1066-

1067. 

 

Thompson NC, 2002. The effectiveness of sacroiliac manipulation alone 

versus sacroiliac manipulation following ischaemic compression of 

gluteus medius trigger points in the treatment of sacroiliac joint 

syndrome. Masters Dissertation-Chiropractic. Durban Institute of 

Technology, Durban, South Africa. 

 

Tissot F, Messing K and Stock S, 2009. Studying the relationship 

between low back pain and working postures among those who stand 

and those who sit most of the working day. Ergonomics. 52. 



125 
 

 

Toroptsova NT, Benevolenskaya LI, Karykin AN, Sergeev IL and Erdesz 

S, 1995. “Cross sectional” study of low back pain among workers at an 

industrial enterprise in Russia. Spine. 20:328-332. 

 

Travell JG and Simons DG, 1983. Myofascial Pain and Dysfunction-The 

Trigger Point Manual-The Upper Extremities. Volume 1. Williams and 

Wilkins. 

 

Triano J, 2000. The mechanics of spinal manipulation. In: Herzog W, 

editor. Clinical biomechanics of spinal manipulation. Philadelphia: 

Churchill Livingstone; 92-190. 

 

Tropper  R, 1998. The interpretation of data. An Introduction to Statistics 

for the Behaviour Sciences. United States of America: Brookes/Cole 

Publishing Company. 

 

Troussier B, Davoine P, de Gaudemaris R, Fauconnier J and Phelip X, 

1994. Back pain in school children. A study among 1178 pupils. 

Scandinavian Journal of Rehabilition Medicine. 26:143-146. 

 

Valkenburg HA and Haanen HCM, 1982. The epidemiology of low back 

pain. In: White AA, Gordon SL, eds. Symposium on idiopathic low back 

pain. St Louis: Mosby. 9-22. 

 

Vallfors B, 1985. Acute, subacute and chronic low back pain. Clinical 

symptoms, absenteeism and working environment. Scandinavian 

Journal of Rehabiliation Medicine- Supplement. 11:1-98. 

 



126 
 

Vanelderen P, Szadek K, Cohen SP, De Witte J, Lataster A, Patijn J, 

Mekhail N, Van Kleef M and Van Zundert J, 2010. Sacroiliac Joint Pain. 

Pain Practice. 10(5). 

 

van Der Meulen AG, 1997. An epidemiology investigation of low back 

pain in a formal Black South African Township. Masters Dissertation-

Chiropractic. Technikon Natal, Durban, South Africa. 

 

Van der Wurff P, Buijs EJ and Groen GJ, 2006. A Multitest Regimen of 

Pain Provocation Tests as an Aid to Reduce Unnecessary Minimally 

Invasive Sacroiliac Joint Procedures [online]. Available at: 

http://www.sciencedirect.com/science/article/pii/S0003999305012876. 

 

Van Middelkoop M, Rubinstein SM, Verhagen AP, Ostelo RW, Koes BW 

and van Tulder MW, 2010. Exercise therapy for chronic nonspecific low-

back pain. Best Practice and Research Rheumatology. 24:193-204. 

 

Van Tulder  M, Koes B and Bombardier C, 2002. Low back pain. Best 

Practice and Research Clinical Rheumatology. 16:761-775. 

 

van Vuuren B, Zinzen E, Van Heerden H, Becker P and Meeusen R, 

2005. Psychosocial factors related to lower back problems in a South 

African Manganese industry. Journal of Occupational Rehabilitation. 

15(2):215-225. 

 

Vernon H and Mrozek J, 2005. A Revised Definition of Manipulation. 

Journal of Manipulative and Physiological Therapeutics. 28(1). 

 

http://www.sciencedirect.com/science/article/pii/S0003999305012876


127 
 

Viikari-Juntura E, Vuori J, Silverstein B, Kalimo R, Kuosma E and 

Vindman T, 1991. A long prospective study on the role of psychosocial 

factors in the neck-shoulder and low back pain. Spine. 16(9)1056-1061. 

 

Vindigni D, Walker BF, Jamison JR, Da Costa C, Parkinson L and 

Blunden S, 2005. Low back pain risk factors in a large rural Australian 

Aboriginal community. A opportunity for managing co-morbities. 

Chiropractic and Osteopathy. 13:21. 

 

Vingard E and Nachemson A, 2000. Work related influences on neck 

and lower back pain. In: Nachemson A, Jonsson E, (eds) Swedish SBU 

report. Evidence based treatment for back pain. Swedish version: 

Swedish council on technology assessment in health care (SBU) English 

translation: Stockholm; Lippincott New York. 

 

Vizniak NA, 2005. Quick Reference Clinical Chiropractic: Physical 

Assessment. 2nd ed. Professional Health Systems Inc. Canada.  

 

Waddell G, 1994. The epidemiology of Low Back Pain: Clinical 

Standards Advisory Group. London: Her Majesty’s Stationary Office. 

Pp1-64. 

 

Waddell G, 2004. The back pain revolution. Churchill Livingstone. 

London, United Kingdom. 

 

Wai EK, Roffey MD, Bischop P, Kwon BK and Dagenais S, 2010b. 

Casual assessment of occupational bending or twisting and low back 

pain: results of a systemic review. The Spine Journal. 10:76-88. 

 



128 
 

Walker B, 2000. The Prevalence of Low Back Pain: A Systematic 

Review of the Literature from 1966 to 1998. Journal of Spinal Disorders. 

13(3):205-217. 

 

Walker BF, Muller R and Grant WD, 2004. Low back pain in Australian 

adults. Prevalence and associated disability. Journal of Manipulative and 

Physiological Therapeutics. 27(4):238-244. 

 

Walsh K, Cruddas M and Croggan D, 1992. Low back pain in eight 

areas of Britain. Journal of Epidemiology and Community Health. 

46:227-230. 

 

Weahrer G, Leigh P and Miller T, 2005. Costs of occupational injury and 

illness within the health service sector. International Journal Health 

Services.  35(2):243-359. 

 

Whalen WM, Globe GA, Morris CE, Farabaugh RJ and Hawk C, 2008. 

Chiropractic Management of Low Back Disorders. Council on 

Chiropractic Guidelines and Practice Parameters, USA. 

 

White HC. (drwhite@mweb.co.za). Research statistics. Email to Coetzee 

N (tash69@webmail.co.za) [27102012]. 

 

Wood TG, Colloca CJ and Matthews R, 2001. A pilot randomized clinical 

trial on the relative effect of instrumental (MFMA) versus manual (HVLA) 

manipulation in the treatment of cervical spine dysfunction. Journal of 

Manipulative and Physiological Therapeutics. 24:260-271. 

 

mailto:drwhite@mweb.co.za
mailto:tash69@webmail.co.za


129 
 

Woolf A and Pfleger B, 2003. Burden of major musculoskeletal 

conditions. Bulletin of the World Health Organisation. 81(9):646-656. 

 

Wright DB, 1997. Understanding Statistics. An Introduction for the Social 

Sciences. Great Britain: Sage Publications. 

 

Wyke BD, 1981. The neurology of joints: a review of general principles. 

Clinical Rheumatology Disorders. 7:223-239. 

 

Yeomans SG, 2000. The Clinical Application of Outcomes Assessment. 

Appleton and Lange. 

 

Yeomans SG, 2010. Treatment options for Sacroiliac Dysfunction 

[online]. Available at: http://www.spine-health.com/conditions/sacroiliac-

joint-dysfunction/treatment-options-sacroiliac-joint-dysfunction. 

[Accessed 22 December 2012]. 

 

Yip VY, 2004. New low back pain in nurses: work activities, work stress 

and sedentary lifestyle. Journal of Advanced Nursing. 46:430-440. 

 

Yurkiw D and Mior S, 1996. Comparison of two chiropractic techniques 

on pain and lateral flexion in neck pain patients: a pilot study.  

Chiropractic Technique.  8(4):155-162. 

http://www.spine-health.com/conditions/sacroiliac-joint-dysfunction/treatment-options-sacroiliac-joint-dysfunction
http://www.spine-health.com/conditions/sacroiliac-joint-dysfunction/treatment-options-sacroiliac-joint-dysfunction


APPENDIX A: Advertisement 

Do you have Low 
back pain ? 

 

 

Research is currently being conducted at the 

Chiropractic Day Clinic – Durban University of 

Technology  

If you are between the ages of 18 and 45 and suffer 

from chronic low back pain, treatment is available for 

those who qualify to take part in this study. 

 

For more information call Natasha Coetzee :  

031 3732205  

  



 



APPENDIX B: Letter of Information and Informed Consent Form. 
 
DEAR PARTICIPANT 
 
Welcome to my research project. Thank you for taking the time to consider participating in 
my study. 
 
TITLE OF RESEARCH STUDY: 

The effect of the Activator Adjusting Instrument in the treatment of chronic sacroiliac 
joint syndrome. 
 
Principal investigator: Natasha Coetzee  
Co-Investigator:  Dr.H.White (M.Tech: Chiropractic, CCFC)  (0827418097) 
 
Introduction and Purpose of the study: 
Low back pain is a big health problem. Sacroiliac joint (joints at the base of the spine) 
problems have been noted in more than half of adults who present with low back pain. In 
order to address this problem chiropractors sometimes use mechanical devices. Amongst 
these devices is a handheld instrument, called the Activator Adjusting Instrument (AAI). This 
study is aims, to test the AAI using a particular method of patient positioning in the treatment 
of chronic low back pain of sacroiliac joint syndrome origin. What this means is that the study 
will have 2 groups of patients, one that will receive treatment with the AAI and another that 
will not receive treatment with the AAI and the effects of these two interventions will then be 
measured to see which is better. 
 
Inclusion criteria: 
- You will be required to have low back pain in the following region :   

 
- You will be required to be between the ages of 18 and 45 year of age. 
- You will be asked to read, agree to and sign this letter. 
- You will be required to have a history of chronic low back pain.  
- If you are taking medication (e.g. Ibuprofen, Paracetamol) you will be asked to 

discontinue the medication for three days at minimum before I will be able to allow you 
onto the study. This is because the medication interferes with the readings that I need 
to take for my research. 

 
Exclusion Criteria 
- To safeguard you as the patient, you will be screened for contraindications to 

manipulation. If you have been part of another research trial will not be permitted to 
take part in this study until a three month wash-out period has taken place. Similarly if 
you have attended the DUT Chiropractic Day Clinic for treatment you will not be 
permitted into this study until a 2 week wash out period has taken place. 

 



After the telephonic conversation with me, you will have had this appointment made and on 
arrival you will be given this letter of information and informed consent to read and 
understand. Should you agree to participate in this study you will now be asked to sign this 
letter of information and informed consent. You will then have a case history, physical and 
regional examination done in order to confirm your ability to participate. Once accepted onto 
the study you will be expected to attend 5 visits over a period of 3 weeks. The initial visit will 
take approximately 2 hours, and thereafter the remaining 4 visits will take no longer than 40 
minutes. 
 
Risks/discomforts and Benefits 
You may feel transient stiffness or discomfort post treatment as is evident with any manual 
therapy, which should resolve without further complication to the patient. If not, please report 
this to me so that I can take the appropriate action on your behalf. In terms of the treatment, 
it is thought that the treatment group will receive treatment which is hypothesized to render 
benefit to you and your low back pain. However the placebo group will not receive active 
care for the duration of the study, but will be eligible for two free treatments after the 
completion of the study. 
 
Remuneration: You will not be awarded any remuneration for taking part in this study. 
Cost: Your participation in this research is free of charge. 
 
Confidentiality: 
Your personal information will remain confidential by the use of a coding system for data 
analysis and reporting. Your participation in this study is voluntary and refusal to participate 
will not result in any adverse consequences. You are free to withdraw from the study at any 
time. 
 
Should there be a research related injury: The D.U.T Clinic Protocol will be followed and 
the injury would also need to be reported to the Health Research and Ethics Committee, so 
please ensure that you advise me of any such problems. 
 
Persons to contact in the event of any Problems or Queries: 
Supervisor: Dr White (M.Tech: Chiropractic, CCFC)  Tel: 0827418097  
  
HREC Research Administrator (IREC)   Tel: 0313732900   
 
Statement of Agreement to Participate in the Research Study: 
I, .......................................................................................................................Subject’s full 
name 
.....................................................................(ID number) have read this document in it is 
entirely  
and understand its contents. Where I have had any questions or queries, these have been  
explained to me by Natasha Coetzee to my satisfaction. Furthermore, I fully understand  
that I may withdraw from this study at any stage without any adverse consequences and my  
future health care will not be compromised. I, therefore, voluntarily agree to participate in this  
study. 
 
Subject’s name (print)  ...................................................... 
Subject’s signature. 
 .......................................................Date......................................... 
 
Researcher’s name (print)  ...................................................... 
Researcher’s signature
 ......................................................Date........................................... 
 



Witness name (print)   ....................................................... 
Witness signature 
 .......................................................Date........................................... 
 

Incwadiyolwazikanyenezibophezelozalolucwaningo 

 
Ngiyakwamukelakulolucwaningolwami.Ngiyabongangesikhathisakhoukuthiucabange
ngokuzibandakanyakulolucwaningo. 
 
Olubizwangokuthi: 
ImitheleloyokusebenzisaIthuluzilokulungisaukumakwamathamboethanjenilesi
nqe 
 
Umcwaningiomkhulu: Natasha Coetzee 
 
Umphathikamcwaningi :uDokotelaH.White(M-Tech:Chiropractic 
,CCFC)Inomboloyocingo: 0827418097 
 
Ulwazingalolucwaningokanyenenhlosoyalo 
 
Abantuabaningibapathwaamaqolo.Amathamboesinqeatholakalaekugcinenikomugog
odlaiwonaatholakalaebuhlungukulengxenyeyabantuabaphathwaiqolo.Ekusizeniabant
uabaphethweiqolooDokotelabasebenzisaimishinikanyenamathuluzikulamathuluziaba
wasebenzisayokukhonaelibanjwangesandlaekuthiwa i- Activator Adjusting 
Instrument(AAI) pheceleziithuluzilokulungisaukumakwamathambo. 
 
Inhlosoyalolucwaningoukuhlolaukuthi(i-AAI)lelithuluzilinamuthelela muni 
ekulapheniabantuabaphethweiqoloeliqaleethambenilesinqe.Lolucwaningoluzobelina
maqembuamabilieziguli,abazotholausizonge AAI 
nabangazolithola.Kuzobekesekubhekwaukuthiiyiphiindlelayokwelaphaengcono. 
 
Indlelaekuzokhethwangayoabazokwaziukubaingxenyeyalolucwaningo: 
 

 Abaphathwaiqolokulengxenyeyomzimbaekulesisithombeesingezansi 
 
 
 

 



 

 Abantuabaneminyakaesukaku 18-45 ngobudala 

 Abantuabayifundilefuthibavumaukuyisayinalencwadi 

 Abantuabaphathweiqoloisikhathiesideezimpilwenizabo 

 UmakukhonaumuthiowuphuzayonjengeBrufennoma i-
Paracetamoluzocelwaukuthiuthiukumaekuwuphuzeni,okungenaniizinsukuezintathun
gaphaphikokubaubeingxenyeyalolucwaningo.Ngobalemithiizophazamiseimiphumela
yalolucwaningo. 

 
Izintoezingakuvimbaukuthiubeingxenyeyalolucwaningo 
 

 Ukuzeuphephenjengesiguli ,sizokubhekaukuthiayikhoyini into 
ekuphetheezobekaimpiloyakhoesimeniesingesihleumaulungiswaukumakwamatham
boakho.Umausukewabaingxenyeyocwaningolomunyeumuntuzingakapheliizinyangae
zintathusizophoqelekaukuthisingakuvumeli.Uma ukewabonwanjengesiguli e-
Chiropractic Day Clinic 
uzodingaukulindaamasontoamabilingaphambingokubaubeingxenyeyalolucwaningo. 

 
Indlelalolucwaningooluzokwenziwangayo 
 
Ngemvakokukhulumanamiocingweni,umauvumaukubaingxenyeyalolucwaningokuzo
nqunywausukulokuhlanganaeChiropractic day clinic, 
umausufikileuzobeusunikezwaincwadiyesivumelwanokanyenolwazilwalolucwaningou
kuthiuyifundeebeseuyayisayina. 
 
Uzobeusuyabuzwaumlandowempiloyakhoemvakwalokhouzobeusuyaxilongwamayel
anesimosempiloyakhoukuzekubonakaleukuthiungabayiniingxenyeyalolucwaningona.
Umaukhethiweukubabe 
ingxenyeyalolucwaningokuzodingekaukuthiufikeizinsukuezinhlanuemasotweniamath
athu.Ngosukulokuqalakuzothathaamahoraamabiliukuthisiqedengemvakwalokhouma
uzasizobesesiqedaemizuzwinieyamashumiamane. 
 
 
Ingabekukhonayiniokungakulimazanomakukuhlukumezekulolucwaningonomai
nzuzoozoyitholangokuzibandakanyanathikulolucwaningo? 
 
Kungenzekauzizweunobuhlungwanyanabomzimbaisikhashananomaungazizwakahle
emvakokutholausizolwethungobakuyenzekaumaukadeuphiliswangezandlazoDokotel
a.Kodwauyathenjiswaukuthikuzophela.Uma 
lobunobuhlungwanyanabomzimbabungapheliungesabiukungitshela,ukuzengikutholel
ausizoolufanele.Leliqembhuelizotholaukwelashwakulindelekileukuthilisizakaleekwela
shwenikweqoloelibuhlungu.Leliqembuelingekelitholeusizolizobelinethubalokutholausi
zokabilieChiropractic Day Clinic mahhalaemvakokuphelakwalolucwaningo. 
 
Ukukhokhelwa:Angekeuzeukhokhelwengokubaindlenyeyalolucwaningo. 
Inanilemali: ukubaindlenyekwakhokulolucwaningokumahhala.  
 
Ingabelolucwaningoluzozigcinakanjaniizintoeziphathelenenaweziyimfihlo? 
 



Amagamaakhoazogcinwaeyimfihlongokubhalwangezinomboloezithizeukuzekubeimfi
hlokonkeositshelakona.Ukuzibandakanyakwakhokulolucwaningokuyintandoyakhoaw
uphoqiwenokungavumiukuzibandakanyeangekekukuthikamaze. 
 
Umakwenzekaulimalausenzalolucwaningo:ImigomoyaseMtholampilowase DUT 
izolandelwafuthiukulimalakwakhokuzothulwakubanakekelibamalungeloabantuocwani
ngweni lase DUT (Health Research and Ethics 
Committee),uyacelwaukuthiungitsheleumaulimalanomakubanezinkinga. 
 
Abantuongabathintamayelananemibuzonomanezinkingaezimayelananalolucwa
ningo: 
 
Umcwaningiomkhulu: Natasha(031-373 2205) 
 
Umphathikamcwaningi:uDokotela White (M-Tech:Chiropractickanye  ne CCFC) 
Inombolo yocingo:0827418097 
 
IkomitielinakekelaamalungeloabantuumakweziwaucwaningoeDUT i-IREC  
Inomboloyocingo: 031-373 2900 
 
Isitatimendesesivumulwanosokubaingxenyeyalolucwaningo: 
 
Mina………………………………………………………………………………(amagamaa
gcweleozibandakanyakulolucwaningo) 
………………………………………………………………(inomboloyomazisiwakho) 
ngiyavumaukuthingiyifundilelencwadiyonkeemayelananalolucwaningofuthingayizwau
kuthiithini,LaphongingezwakhonangibuzilekuNatasha Coetzee 
waphendulaimibuzoyamingokugculisayo.Ngiyaziukuthinginganqabaukubaingxenyey
alolucwaningonomaininingaphandlekokuphazamisekakokutholaukwelashwakwamies
ikhathiniesizayo.Ngakhokengiyavumaukubaingxenyeyalolucwaningofuthingiyaziukut
hiagiphoqhiwe. 
 
Igamalozibandakanyakulolucwaningo……………………………………………………          
Usuku…………………………..yozibandakanyakulolucwaningo………………………U
suku………………………….. 
 
 
Igamalomucwaningi……………………………………….          
Isiginishayomcwaningi ………………………….Usuku………………………….. 
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APPENDIX C 

DURBAN UNIVERSITY OF TECHNOLOGY 
 CHIROPRACTIC DAY CLINIC 

CASE HISTORY 
          
Patient:         Date:  
 
File #  :                      Age:  
 
Sex     :    Occupation:                                  
 
Intern  :      Signature                               
FOR CLINICIANS USE ONLY: 
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 No:             Signed into PTT:                              Date:  

 

Case Summary signed off:                                                                          Date:         
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Intern’s Case History: 
 
1.      Source of History: 
 
2.      Chief Complaint : (patient’s own words): 
 
 
 
3.      Present Illness:

 Complaint 1 Complaint 2 

 Location 
 
 Onset : Initial: 
 

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

  

 
 
4. Other Complaints: 
 
 
5. Past Medical History: 
 
 General Health Status 
 
 Childhood Illnesses 
 
 Adult Illnesses 
 
 Psychiatric Illnesses 
 
 Accidents/Injuries 
 
 Surgery 
 
 Hospitalizations 
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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/week: 
 Tobacco 
 
 Alcohol 

 Social Drugs 
 
 
7. Immediate Family Medical History: 
 
 Age 
 Health 
 Cause of Death 
 DM 
 Heart Disease 
 TB 
 Stroke 
 Kidney Disease 
 CA 
 Arthritis 
 Anaemia 
 Headaches 
 Thyroid Disease 
 Epilepsy 
 Mental Illness 
 Alcoholism 
 Drug Addiction 
 Other 
 
 
8. Psychosocial history: 
 
 Home Situation and daily life 
 Important experiences 
 Religious Beliefs 
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9. Review of Systems: 
 
 General 
 
 Skin 
 
 Head 
 
 Eyes 
 
 Ears 
 
 Nose/Sinuses 
 
 Mouth/Throat 
 
 Neck 
 
 Breasts 
 
 Respiratory 
 
 Cardiac 
 
 Gastro-intestinal 
 
 Urinary 
 
 Genital 
 
 Vascular 
 
 Musculoskeletal 

 Neurologic 
 
 Haematologic 
 
 Endocrine 
 
 Psychiatric 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

APPENDIX D 

DURBAN UNIVERSITY  OF TECHNOLOGY 

CHIROPRACTIC DAY CLINIC 

 PHYSICAL EXAMINATION 
 

 

Patient: File#:  Date:   

 

Clinician:                         Signature:                                   

 

Student:                            Signature:                                              

 

1. VITALS 
      

Pulse rate: 

Respiratory rate: 

Blood pressure:  R  L  Medication if hypertensive:   

Temperature:  

Height: 

Weight:  Any change    Y/N      If Yes : how much gain/loss                                      

        Over what period                                         

2. GENERAL EXAMINATION 
 

General Impression: 

Skin: 

Jaundice: 

Pallor: 

Clubbing: 

Cyanosis (Central/Peripheral): 

Oedema: 

Lymph nodes - Head and neck: 

- Axillary: 

- Epitrochlear: 

- Inguinal: 

Urinalysis: 

  

3. CARDIOVASCULAR EXAMINATION 

 

1) Is this patient in Cardiac Failure ? 

2) Does this patient have signs of Infective Endocarditis ? 

3) Does this patient have Rheumatic Heart Disease ? 

 

Inspection - Scars 

- Chest deformity: 

- Precordial bulge: 

- Neck -JVP: 

 

Palpation: - Apex Beat (character + location): 

- Right or left ventricular heave: 

- Epigastric Pulsations:              

- Palpable P2: 

 

 



 

- Palpable A2: 

 

 

Pulses: - General Impression:    - Dorsalis pedis: 

- Radio-femoral delay:   - Posterior tibial: 

- Carotid:     - Popliteal: 

- Radial:     - Femoral: 

Percussion: - borders of heart 

 

Auscultation:- heart valves (mitral, aortic, tricuspid, pulmonary) 

- Murmurs (timing,systolic/diastolic, site, radiation, grade). 

 

 

4. RESPIRATORY EXAMINATION 

 

1) Is this patient in Respiratory Distress ? 

 

Inspection - Barrel chest:                               

- Pectus carinatum/cavinatum: 

- Left precordial bulge: 

- Symmetry of movement: 

- Scars:     

Palpation - Tracheal symmetry:                         

- Tracheal tug: 

- Thyroid Gland: 

- Symmetry of movement (ant + post)  

- Tactile fremitus:                     

Percussion - Percussion note: 

- Cardiac dullness: 

- Liver dullness: 

Auscultation  - Normal breath sounds bilat.: 

- Adventitious sounds (crackles, wheezes, crepitations) 

- Pleural frictional rub: 

- Vocal resonance - Whispering pectoriloquy: 

- Bronchophony: 

- Egophony:             

 

 

5. ABDOMINAL EXAMINATION  
 

1) Is this patient in Liver Failure ? 

 

Inspection - Shape: 

- Scars: 

- Hernias: 

Palpation - Superficial: 

- Deep = Organomegally: 

  - Masses (intra- or extramural) 

- Aorta:  

Percussion - Rebound tenderness: 

- Ascites: 

- Masses: 

Auscultation  - Bowel sounds: 



 

- Arteries (aortic, renal, iliac, femoral, hepatic) 

 

 

 

Rectal Examination  - Perianal skin: 

- Sphincter tone & S4 Dermatome: 

- Obvious masses: 

- Prostate: 

- Appendix: 

 

6. G.U.T EXAMINATION  
 

External genitalia: 

Hernias: 

Masses: 

Discharges: 

 

7. NEUROLOGICAL EXAMINATION 

 

Gait and Posture  - Abnormalities in gait: 

- Walking on heels (L4-L5): 

- Walking on toes (S1-S2): 

- Rombergs test (Pronator Drift): 

 

Higher Mental Function - Information and Vocabulary: 

- Calculating ability: 

- Abstract Thinking: 

G.C.S.: - Eyes: 

- Motor: 

- Verbal: 

 

Evidence of head trauma: 
 

Evidence of Meningism: - Neck mobility and Brudzinski's sign: 

- Kernigs sign: 

Cranial Nerves: 
 

I Any loss of smell/taste: 

Nose examination: 

II External examination of eye: - Visual Acuity: 

- Visual fields by confrontation: 

     - Pupillary light reflexes = Direct: 

= Consensual: 

     - Fundoscopy findings: 

III Ocular Muscles:  

Eye opening strength: 

IV Inferior and Medial movement of eye: 

V a. Sensory - Ophthalmic:  

- Maxillary: 

- Mandibular:      

b. Motor  - Masseter: 

- Jaw lateral movement: 

c. Reflexes - Corneal reflex 



 

- Jaw jerk 

VI Lateral movement of eyes 

 

VII a. Motor - Raise eyebrows: 

- Frown: 

- Close eyes against resistance: 

- Show teeth: 

    - Blow out cheeks: 

b. Taste - Anterior two-thirds of tongue: 

 

VIII General Hearing: 

Rinnes = L:  R: 

Webers lateralisation: 

Vestibular function - Nystagmus: 

- Rombergs: 

- Wallenbergs: 

Otoscope examination: 

 

IX & Gag reflex: 

X Uvula deviation: 

Speech quality: 

 

XI Shoulder lift: 

S.C.M. strength: 

 

XII Inspection of tongue (deviation): 

 

Motor System: 
a. Power  

- Shoulder = Abduction & Adduction: 

= Flexion & Extension: 

- Elbow  = Flexion & Extension: 

- Wrist  = Flexion & Extension: 

 - Forearm = Supination & Pronation: 

- Fingers = Extension (Interphalangeals & M.C.P's): 

- Thumb = Opposition: 

- Hip  = Flexion & Extension: 

= Adduction & Abduction: 

 - Knee  = Flexion & Extension: 

- Foot  = Dorsiflexion & Plantar flexion: 

= Inversion & Eversion: 

= Toe (Plantarflexion & Dorsiflexion): 

b. Tone  - Shoulder: 

- Elbow: 

- Wrist: 

- Lower limb - Int. & Ext. rotation: 

- Knee clonus: 

- ankle clonus: 

c. Reflexes - Biceps: 

- Triceps: 

- Supinator: 

- Knee: 

- Ankle: 

- Abdominal: 



 

   - Plantar: 

 

 

 

Sensory System: 
 

a. Dermatomes  - Light touch: 

- Crude touch:   

- Pain: 

- Temperature: 

- Two point discrimination: 

b. Joint position sense - Finger: 

- Toe:    

c. Vibration:  - Big toe: 

- Tibial tuberosity: 

- ASIS: 

- Interphalangeal Joint: 

- Sternum: 

 

Cerebellar function: 
 

Obvious signs of cerebellar dysfunction: 

= Intention Tremor: 

= Nystagmus: 

= Truncal Ataxia: 

Finger-nose test (Dysmetria): 

Rapid alternating movements (Dysdiadochokinesia): 

Heel-shin test: 

Heel-toe gait: 

Reflexes: 

Signs of Parkinsons: 

 

8. SPINAL EXAMINATION:(See Regional examination) 

 

Obvious Abnormalities: 

Spinous Percussion: 

R.O.M: 

Other: 

 

9. BREAST EXAMINATION: 
 

Summon female chaperon. 

 

Inspection - Hands rested in lap: 

- Hands pressed on hips: 

- Arms above head: 

- Leaning forward: 

Palpation - masses: 

- tenderness: 

- axillary tail: 

- nipple: 

- regional lymph nodes: 
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APPENDIX E 

REGIONAL EXAMINATION  -  LUMBAR SPINE AND PELVIS 

 

Patient:________________________________  File#:______Date:___\___\___ 

Intern\Resident:          Clinician:      
 

STANDING: 
Posture– scoliosis, antalgia, kyphosis Minor’s Sign  

Body Type Muscle tone 

Skin Spinous Percussion   

Scars Scober’s Test  (6cm) 

Discolouration Bony and Soft Tissue Contours 
         

GAIT:        
Normal walking 

Toe walking 

Heel Walking 

Half squat                     Flex 

        L. Rot                R. Rot 
ROM: 
Forward Flexion = 40-60° (15 cm from floor) 

Extension = 20-35° 

L/R Rotation = 3-18°      L.Lat     R.Lat  

L/R Lateral Flexion = 15-20°     Flex                 Flex  
           

Which movt. reproduces the pain or is the worst?                                    
 Location of pain                    

 Supported Adams:   Relief?     (SI) 

 Aggravates?  (disc, muscle strain)     

SUPINE:                 Ext. 
Observe abdomen (hair, skin, nails) 

Palpate abdomen\groin 

Pulses  - abdominal  

- lower extremity 

Abdominal reflexes 
 

 

SLR 

 Degree LBP? Location Leg pain Buttock Thigh Calf Heel Foot Braggard 

L           

R           
 

 L R 

Bowstring    

Sciatic notch   

Circumference (thigh and calf)   

Leg length:  actual    - 

                  apparent  - 

  

  

Patrick FABERE: pos\neg – location of pain?    

Gaenslen’s  Test   

Gluteus max stretch   

Piriformis test (hypertonicity?)   

Thomas test:  hip \ psoas? \ rectus femoris?   

Psoas Test   

    

SITTING: 
Spinous Percussion 

Valsalva 
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TRIPOD 

Sl, +, ++  

 Degree LBP? Location Leg pain Buttock Thigh Calf Heel Foot Braggard 

L           

R           

            

Slump 7 

test 
L           

R           
 

LATERAL RECUMBENT: L R 
Ober’s   
Femoral n. stretch   
SI Compression   
 

PRONE: L R 
Gluteal skyline   
Skin rolling   
Iliac crest compression   
Facet joint challenge   
SI tenderness   
SI compression   
Erichson’s   
Pheasant’s   
  

MF tp's Latent Active Radiation 

QL    

Paraspinal    

Glut Max    

Glut Med    

Glut Min    

Piriformis    

Hamstring    

TFL    

Iliopsoas    

Rectus Abdominis    

Ext/Int Oblique muscles    
 

NON ORGANIC SIGNS: 
Pin point pain 

Axial compression 

Trunk rotation 

Burn’s Bench test 

Flip Test 

Hoover’s test 

Ankle dorsiflexion test 

Repeat Pin point test 
 

NEUROLOGICAL EXAMINATION 
Fasciculations      

Plantar reflex      

level Tender? Dermatomes DTR   

  L R  L R 

T12    Patellar   

L1    Achilles   

L2       

L3    Proproception   

L4       

L5       

S1       

S2       

S3       
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MYOTOMES 
Action Muscles Levels L R  

Lateral Flexion spine  Muscle QL     

Hip flexion Psoas, Rectus femoris    5+ Full strength 

Hip extension Hamstring, glutes    4+ Weakness 

Hip internal rotat Glutmed, min;TFL, adductors    3+ Weak against grav 

Hip external rotat Gluteus max, Piriformis    2+ Weak w\o gravity 

Hip abduction TFL, Glut med and minimus    1+ Fascic w\o gross movt 

Hip adduction Adductors    0   No movement 

Knee flexion Hamstring,      

Knee extension Quad    W - wasting 

Ankle plantarflex Gastroc, soleus     

Ankle dorsiflexion Tibialis anterior     

Inversion Tibialis anterior     

Eversion Peroneus longus     

Great toe extens EHL     

 
 

 

BASIC THORACIC EXAM 
History  

Passive ROM 

Orthopedic 

 

BASIC HIP EXAM 
History 

ROM: Active 

Passive : Medial rotation :  A)  Supine (neutral) If reduced  -   hard \ soft end feel 
   B)  Supine  (hip flexed):   -  Trochanteric bursa 
 

 

 

 

MOTION PALPATION AND JOINT PLAY 

      L         R 

         

 
 

           FEB 2007  

Upper Thoracics   

Lumbar Spine   

Sacroiliac Joint   



 

APPENDIX F 

DURBAN UNIVERSITY OF TECHNOLOGY 

Patient Name:                                                                                           File #:                               Page:      

Date:                           Visit:                        Intern:                                     

Attending Clinician:                                                                        Signature: 

S:         Numerical Pain Rating Scale (Patient )                      Intern Rating          A: 

    Least   0 1 2 3 4 5 6 7 8 9 10 Worst                                     

 

 

 

0:                                                                                        P: 

 

 

 

 

                                                                                           E: 
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APPENDIX J: Letter of signed consent for the blinded assessor. 
 
 
To: Natasha Coetzee 
 
From: Mari Meyer 
 
Re: Agreement to participate as a blinded assessor. 
 
Date: 02 November 2011 
 
 
As per our verbal agreement, I hereby agree in writing that I willingly wish to participate 
in your research as your blinded assessor. I am in agreement to the proposal as set out 
in the PG4a document, and I am aware that it is required of me to take the subjective 
and objective readings for all 70 patients, regardless of the time period that might be 
required to complete this study. 
 
I trust you find the above in order. 
 
Kind regards 
 
 
 
 
 
Mari Meyer 
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