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ABSTRACT 

BACKGROUND 

A lack of adequate lumbar support when driving has been said to be an important 

causative factor of low back pain (LBP) in long-distance truck drivers. Health practitioners 

prescribe a lumbar support pillow even though the findings of several studies are 

uncertain. EnVision Tomorrow After Pain (ENTAP) claims that its lumbar support pillows 

result in an improved posture, a decrease in pain and an increase in comfort (ENTAP 

2016). The ‘ENTAP Lumbar Support’ has not yet been tested on participants and, 

therefore, these claims cannot be currently validated. Therefore, this study intended to 

determine the effectiveness of the ‘ENTAP Lumbar Support Pillow’ in decreasing LBP in 

long-distance truck drivers. 

OBJECTIVE 

To determine the effect of the ‘ENTAP Lumbar Support Pillow’ on LBP in long-distance 

truck drivers in terms of pain parameters (intensity and duration of pain), activities of daily 

living and disability when compared with a polyester lumbar support pillow and no lumbar 

support pillow. 

 

METHODS 

Sixty-three long-distance truck drivers experiencing LBP were recruited from a trucking 

company by random allocation. The study was a quantitative paradigm, double blinded, 

true experimental study design. Participants had to fill out a general questionnaire to 

determine whether they met the inclusion criteria. A baseline, three-week and six-week 

questionnaire, consisting of the Numerical Pain Rating Scale (NPRS), the Oswestry LBP 

Scale and the Patients‟ Global Impression of Change (PGIC) Scale. Statistical Package 

for the Social Sciences (SPSS) version 25.0 was used to analyse the data. The mean 

body mass and height were compared between the three treatment groups using one-way 

Analysis of Variance (ANOVA) tests. Repeated measures ANOVA testing was used to 

assess the treatment effect of the intervention group compared to the other groups 

(Esterhuizen 2018). Post hoc comparison of the intervention effect between time points 

and between treatment groups was done using a Bonferroni correction for multiple testing 

(Esterhuizen 2018). 
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RESULTS 

The NPRS within the subjects‟ contrast showed a progressive variation from baseline 

testing to the three week (p=0.04) and the six week (p=0.001). The profile plot revealed 

that the mean pain score decreased much faster in Group B ‘ENTAP Lumbar Support 

Pillows’ compared with both the other groups. The Oswestry LBP Disability Questionnaire 

score revealed that the score tests within the subjects‟ contrasts showed that the 

interaction of time x group was significant only at six weeks (p<0.001) compared with 

baseline.  The profile plot showed that the mean Oswestry LBP Disability Questionnaire 

score decreased (improved) much faster in Group B ‘ENTAP Lumbar Support Pillow’ 

compared with both the other groups. There was a highly significant treatment effect 

overall (time x group p<0.001) for the PGIC Scale, indicating that the change in score over 

time was different in the two groups (p<0.001).  The profile plot showed that the mean 

PGIC score increased (improved) in the Group B ‘ENTAP Lumbar Support Pillow’ while it 

decreased (worsened) in the polyester group. There was a highly significant treatment 

effect overall (time x group p<0.001) for the degree of change score, meaning that the 

change in score over time was different in the two groups.  The profile plot showed that 

the mean degree of change score decreased (improved) in Group B ‘ENTAP Lumbar 

Support Pillow’ while it increased (worsened) in the Group C (polyester-filled lumbar 

support). All participants in both lumbar support groups answered “yes” to the question on 

whether they found the support comfortable at both three weeks and six-week time points.  

 

CONCLUSION 

The ‘ENTAP Lumbar Support Pillow’ was effective in decreasing LBP in long-distance 

truck drivers. It was considered to decrease LBP, improve activities of daily living and 

decrease disability, and it was also considered as comfortable. Therefore, the Alternate 

Hypothesis (Ha) which states that there will be a statistically significant (p<0.05) 

improvement in LBP in the participants who use the ‘ENTAP Lumbar Support Pillow’ 

compared to no lumbar support pillow and the polyester-filled lumbar support pillow is 

accepted and the Null Hypothesis is rejected. 

 

 

 

 

 



 
 

v 
 

LIST OF SYMBOLS AND ABBREVIATIONS 

 

°:  Degree 

≤:  Less than or equal to 

<:  Less than 

%:   Percent 

=:  Equals 

α:  Alpha 

B:  Beta Coefficient 

t:  t statistic from a t-test 

f:  f statistic for the ANOVA test 

Ha:  Alternate Hypothesis 

n:  Sample size or count 

LBP:  Low Back Pain  

ENTAP: EnVision Tomorrow After Pain 

NPRS:  Numerical Pain Rating Scale 

PGIC:  Patients‟ Global Impression of Change 

NDI:  Neck Disability Index 

ANOVA: The Analysis of Variance 

NAPPI: Non-Abusive Psychological and Physical Intervention 

SPSS:  Statistical Package for the Social Sciences 

IREC:  Institutional Research Ethics Committee 

DUT:  Durban University of Technology 

RHDC:  Research Higher Degrees Committee 

VAS:  Visual Analogue Score 

SSAS:  Somatosensory Amplification Scale  

ROM:  Range of Motion 

IVD‟s:  Intervertebral Discs 

WBV:  Whole-Body Vibration 

MSK:  Musculoskeletal 

BMI:  Body Mass Index 

EMG:   Electromyography 



 
 

vi 
 

km:  Kilometres 

g:  Grams 

mm:  millimetres 

m:  metres 

cm:  centimetres 

kg:  Kilograms 

OR:  Odds Ratio 

CI:  Confidence Interval 

ICC:   Intraclass Correlation Coefficient 

L1:  First lumbar vertebra 

L2:  Second lumbar vertebra 

L3:  Third lumbar vertebra 

L4:  Fourth lumbar vertebra 

L5:  Fifth lumbar vertebra 

S1:  First sacral vertebra 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

vii 
 

LIST OF TABLES 

CHAPTER TWO ......................................................................................................... 6 

Table 2.1: Classifications and causes of LBP ............................................................... 10 

Table 2.2: Red flags for LBP ........................................................................................ 15 

CHAPTER FOUR ..................................................................................................... 42 

Table 4.1: Age distribution within groups ...................................................................... 42 

Table 4.2: Height and body mass distribution within groups ......................................... 43 

Table 4.3: Distance driven monthly per group .............................................................. 43 

Table 4.4: Length of time participants had been experiencing LBP per group .............. 44 

Table 4.5: The overall treatment effect when using the NPRS ..................................... 45 

Table 4.6: Test of NPRS within subjects‟ contrasts overall ........................................... 45 

Table 4.7: Comparison of the NPRS between Group A (no lumbar support pillow) and 

Group B (‘ENTAP Lumbar Support Pillow’) ................................................................... 46 

Table 4.8: Comparison of the NPRS between Group B (‘ENTAP Lumbar Support 

Pillow’) and Group C (polyester-filled lumbar support pillow) ........................................ 46 

Table 4.9: The overall treatment effect when using the Oswestry LBP Disability 

Questionnaire ............................................................................................................... 48 

Table 4.10: Tests of Oswestry LBP Disability Questionnaire within subject contrasts 

Questionnaire ............................................................................................................... 48 

Table 4.11: Comparison of the Oswestry LBP Disability Questionnaire score between 

Group A (no lumbar support pillow) and Group B (‘ENTAP Lumbar Support Pillow’) .... 49 

Table 4.12: Comparison of the Oswestry LBP Disability Questionnaire score between 

Group B (‘ENTAP Lumbar Support Pillow’) and Group C (polyester-filled lumbar support 

pillow) ........................................................................................................................... 49 

Table 4.13: The overall effect when using the PGIC Scale ........................................... 51 

Table 4.14: The overall treatment effect when using the Degree of Change Scale....... 52 

 
 



 
 

viii 
 

LIST OF FIGURES 

CHAPTER TWO ......................................................................................................... 6 

Figure 2.1 Aetiology of LBP ......................................................................................... 12 

Figure 2.2: Fear Avoidance Model ............................................................................... 14 

Figure 2.3: ENTAP lumbar support pillow .................................................................... 23 

Figure 2.4: A typical lumbar vertebra ........................................................................... 25 

Figure 2.5: A typical intervertebral disc ........................................................................ 28 

Figure 2.6: Structures of an intervertebral disc…………………………………………… 28 

CHAPTER THREE .................................................................................................. 31 

Figure 3.1: Inside a truck cabin .................................................................................... 33 

Figure 3.2: Flow diagram showing the research process from enrolment to analysis of 

the sample population ………………………….…………………………………………….39 

CHAPTER FOUR ..................................................................................................... 42 

Figure 4.1: Profile plot showing the mean NPRS score within the three groups ........... 47 

Figure 4.2: Profile plot showing the mean Oswestry LBP Disability Questionnaire score 

within the three groups ................................................................................................. 50 

Figure 4.3: Profile plot showing the mean PGIC scale within Group B and Group C .... 51 

Figure 4.4: Profile plot showing the mean Degree of Change within Group B and Group 

C .................................................................................................................................. 52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

ix 
 

LIST OF APPENDICES 

 

Appendix A:  General Questionnaire to see whether participant meets inclusion criteria 

Appendix B:  Low back diagram 

Appendix C:  Questionnaire at baseline 

Appendix D:  Questionnaire at three weeks 

Appendix E:  Questionnaire at six weeks 

Appendix F:  Agreement with the research assistant 

Appendix G: Memorandum of Understanding 

Appendix H:  Letter of Information 

Appendix I:  Letter of Consent 

Appendix J:  Confidentiality Statement 

Appendix K:  Letter of permission from trucking company 

Appendix L:  Ethics Clearance Certificate 

Appendix M:  Department of Health (DOH) number 

   

 

 

 

 

 

 

 

 

 

 

 

 



 
 

x 
 

TABLE OF CONTENTS 

DEDICATION ..................................................................................................................... i 

ACKNOWLEDGEMENTS.................................................................................................. ii 

ABSTRACT ...................................................................................................................... iii 

LIST OF SYMBOLS AND ABBREVIATIONS.................................................................... v 

LIST OF TABLES ............................................................................................................ vii 

LIST OF FIGURES ......................................................................................................... viii 

LIST OF APPENDICES .................................................................................................... ix 

 

CHAPTER ONE (INTRODUCTION) ................................................................... 1 

1.1 INTRODUCTION ...................................................................................................... 1 

1.2 STUDY AIMS, OBJECTIVES AND HYPOTHESIS ................................................... 3 

1.2.1 Aim .................................................................................................................... 3 

1.2.2 The objectives of the study were: ....................................................................... 3 

1.2.3 Hypothesis ......................................................................................................... 4 

1.2.3.1 The Null Hypothesis ................................................................................... 4 

1.2.3.2 The Alternate Hypothesis ........................................................................... 4 

1.3 THE SCOPE OF THE STUDY .................................................................................. 4 

1.4 LIMITATIONS OF THE STUDY ................................................................................ 4 

1.5 FLOW OF DISSERTATION ...................................................................................... 5 

 

CHAPTER TWO (LITERATURE REVIEW) ..................................................... 6 

2.1 INTRODUCTION ...................................................................................................... 6 

2.1.1 Method of literature search ................................................................................ 7 

2.2 LOW BACK PAIN ..................................................................................................... 7 

2.2.1 Incidence and prevalence of low back pain ........................................................ 7 

2.2.2 Prevalence of low back pain in truck drivers ...................................................... 9 

2.2.3 Classification of low back pain ........................................................................... 9 

2.3 RISK FACTORS FOR LOW BACK PAIN ................................................................ 11 

2.3.1 Individual‟s Kinanthropometry .......................................................................... 11 

2.3.2 Psychosocial factors ........................................................................................ 11 

2.3.3 Occupational risk factors .................................................................................. 11 

2.3.4 Age and Gender .............................................................................................. 12 

2.4 AETIOLOGY OF LOW BACK PAIN ........................................................................ 12 

2.4.1 Anatomical and biomechanical aetiology ......................................................... 13 

2.4.2 Psychosocial aetiology ..................................................................................... 13 

2.5 ASSOCIATED FEATURES OF LOW BACK PAIN .................................................. 14 



 
 

xi 
 

2.6 OCCUPATIONAL LOW BACK PAIN DUE TO TRUCK DRIVING ........................... 15 

2.6.1 Long-distance truck driving .............................................................................. 15 

2.7 BIOMECHANICAL RISK FACTORS FOR LOW BACK PAIN IN TRUCK DRIVERS16 

2.7.1 Static work posture .......................................................................................... 16 

2.7.2 Awkward work posture ..................................................................................... 16 

2.7.3 Whole Body Vibration (WBV) ........................................................................... 17 

2.7.4 Ergonomics of the truck cab ............................................................................. 18 

2.8 PSYCHOSOCIAL RISK FACTORS ........................................................................ 18 

2.8.1 Monotony and stress........................................................................................ 18 

2.9 SOUTH AFRICAN ROAD CONDITIONS ................................................................ 18 

2.10 TREATMENT OF LOW BACK PAIN ..................................................................... 18 

2.11 LUMBAR SUPPORT PILLOWS ............................................................................ 19 

2.11.1 Positive effects of a lumbar support pillow ..................................................... 19 

2.11.2 Adverse effects of a lumbar support pillow ..................................................... 21 

2.12 THE ‘ENTAP LUMBAR SUPPORT PILLOW’ ........................................................ 22 

2.13 THE POLYESTER-FILLED LUMBAR SUPPORT PILLOW ................................... 23 

2.14 SUMMARY OF RELEVANT ANATOMY OF THE LUMBAR SPINE ...................... 23 

2.14.1 Typical lumbar vertebra ................................................................................. 24 

2.14.2 Atypical lumbar vertebra ................................................................................ 25 

2.14.3 Lumbar lordosis ............................................................................................. 25 

2.14.4 Intervertebral discs......................................................................................... 26 

2.14.4.1 The Nucleus Pulposus ............................................................................ 27 

2.14.4.2 The Annulus Fibrosus ............................................................................. 27 

2.14.4.3 The Vertebral Endplates ......................................................................... 27 

2.15 THE HAWTHORNE EFFECT ............................................................................... 28 

2.16 CLINICAL USEFULNESS OF MEASUREMENT TOOLS ..................................... 29 

2.17 CONCLUSION ..................................................................................................... 30 

 

CHAPTER THREE (MATERIALS AND METHODS) ................................. 31 

3.1 STUDY DESIGN .................................................................................................... 31 

3.2 APPROVAL TO CONDUCT THE STUDY .............................................................. 31 

3.3 STUDY POPULATION ........................................................................................... 31 

3.4 PARTICIPANT RECRUITMENT ............................................................................. 32 

3.5 SAMPLE SIZE AND ALLOCATION ........................................................................ 32 

3.6 STUDY SETTING ................................................................................................... 32 

3.7 SAMPLE CHARACTERISTICS .............................................................................. 33 

3.8 INCLUSION AND EXCLUSION CRITERIA ............................................................ 33 



 
 

xii 
 

3.9 RESEARCH PROCEDURE .................................................................................... 34 

3.9.1 Initial approach to prospective participants ...................................................... 34 

3.9.2 Informed Consent and Briefing Session ........................................................... 35 

3.9.3 Random allocation of participants into one of three groups .............................. 35 

3.9.4 Baseline assessment and procedure ............................................................... 35 

3.9.5 Three-week procedure ..................................................................................... 36 

3.9.6 Six-week procedure ......................................................................................... 36 

3.9.7 Control of work factors ..................................................................................... 36 

3.10 DESCRIPTION OF THE TWO LUMBAR SUPPORT PILLOWS ........................... 36 

3.10.1 ENTAP foam-filled lumbar support pillow ....................................................... 36 

3.10.2 Polyester-filled lumbar support pillow ............................................................. 36 

3.11 MEASUREMENT TOOLS ..................................................................................... 37 

3.11.1 The Numerical Pain Rating Scale (NPRS) ..................................................... 37 

3.11.2 The Oswestry LBP Disability Questionnaire ................................................... 37 

3.11.3 Patients‟ Global Impression of Change (PGIC) scale ..................................... 37 

3.12 A SUMMARY OF THE RESEARCH PROCEDURE .............................................. 38 

3.13 LIMITATIONS ....................................................................................................... 39 

3.14 STATISTICAL ANALYSIS .................................................................................... 40 

3.15 ETHICAL CONSIDERATIONS ............................................................................. 40 

 

CHAPTER FOUR (RESULTS) ........................................................................... 42 

4.1 INTRODUCTION .................................................................................................... 42 

4.2 DEMOGRAPHICS (APPENDIX A) ......................................................................... 42 

4.2.1 Age .................................................................................................................. 42 

4.2.2 Height and Body Mass ..................................................................................... 43 

4.2.3 Distance driven monthly by truck drivers .......................................................... 43 

4.2.4 Length of time the participants had been experiencing LBP ............................. 44 

4.3 SUBJECTIVE MEASURE OUTCOMES ................................................................. 45 

4.3.1 THE NUMERICAL PAIN RATING SCALE (NPRS) .......................................... 45 

4.3.1.1 Overall treatment effect ............................................................................ 45 

4.3.1.2 Tests of NPRS within subjects‟ contrasts .................................................. 45 

4.3.1.3 Comparison of NPRS between the groups ............................................... 46 

4.3.1.4 The mean NPRS score within the three groups ........................................ 47 

4.3.2 OSWESTRY LBP DISABILITY QUESTIONNAIRE SCORE ............................. 48 

4.3.2.1 The overall treatment effect ...................................................................... 48 

4.3.2.2 Tests of Oswestry LBP Disability Questionnaire score within subjects‟ 

contrasts .............................................................................................................. 48 



 
 

xiii 
 

4.3.2.3 Comparison of the Oswestry LBP Disability Questionnaire score between 

the groups ............................................................................................................ 49 

4.3.2.4 The mean Oswestry LBP Disability Questionnaire score within the three 

groups .................................................................................................................. 50 

4.3.3 PGIC SCALE ................................................................................................... 51 

4.3.3.1 The overall treatment effect when using the PGIC Scale .......................... 51 

4.3.3.2 The mean PGIC score .............................................................................. 51 

4.3.4 DEGREE OF CHANGE ................................................................................... 52 

4.3.4.1 The overall treatment effect ...................................................................... 52 

4.3.4.2 The mean degree of change score ........................................................... 52 

4.3.5 LUMBAR SUPPORT PILLOW COMFORT ...................................................... 53 

4.4 CONCLUSION ....................................................................................................... 53 

 

CHAPTER FIVE (DISCUSSION OF RESULTS).......................................... 54 

5.1 DEMOGRAPHIC DATA .......................................................................................... 54 

5.1.1 Gender............................................................................................................. 54 

5.1.2 Height and Body Mass ..................................................................................... 54 

5.1.3 Distance travelled within a month ..................................................................... 54 

5.1.4 Length of time having LBP ............................................................................... 55 

5.2 SUBJECTIVE OUTCOMES .................................................................................... 55 

5.2.1 The effectiveness of the lumbar support pillows ............................................... 55 

5.2.2 Comfort ............................................................................................................ 56 

5.2.3 Physiological factors ........................................................................................ 57 

5.2.4 Occupational factors ........................................................................................ 57 

5.2.5 Hawthorne effect .............................................................................................. 58 

5.2.6 Hypothesis ....................................................................................................... 58 

5.3 CONCLUSION ....................................................................................................... 59 

 

CHAPTER SIX (CONCLUSION AND RECOMMENDATIONS) ............. 60 

6.1 CONCLUSION ....................................................................................................... 60 

6.2 LIMITATIONS ......................................................................................................... 61 

6.3 RECOMMENDATIONS .......................................................................................... 61 

 

REFERENCES ................................................................................................................ 63 

APPENDICES ................................................................................................................. 73 



 
 

1 
 

CHAPTER ONE 

INTRODUCTION 

1.1 INTRODUCTION 

Low back pain is the leading cause of activity limitation and absenteeism from work 

globally. This imposes a high economic burden on individuals, families, communities, 

industries and governments (Katz 2006). In 2013, 71% of the 734-million tons of freight 

moved in South Africa was moved by road (Grey 2015); therefore, making truck driving an 

important, but tedious job (Benstowe 2008). Two South African studies, both by Ramroop, 

have investigated LBP amongst truck drivers. In his study on occupational LBP in a 

sample of 450 truck drivers, Ramroop (2013) reported that 86% (n=385) of the individuals 

currently suffered from LBP, of which 18% (n=68) rated their pain as „10‟ on the NPRS. 

Ramroop (2005) also investigated LBP amongst refuse truck drivers in the eThekweni 

Municipality, reporting a one-year prevalence of 79%, a one-week prevalence of 64%, and 

69% of subjects reported experiencing LBP after driving.  

Long-distance truck drivers are uniquely positioned to be at high risk for the development 

of occupational LBP as they are exposed to a number of risk factors associated with LBP. 

These include prolonged sitting, whole body vibration (WBV), physical and psychological 

fatigue, static work posture, awkward work posture, poor truck ergonomics, monotony, 

and stress. They are also expected to load and unload heavy cargo as well as put on and 

remove the heavy tarpaulins (Van Dyne and Christiansen 2006; Benstowe 2008; Kresal et 

al. 2017; Lis et al. 2007; Blood et al. 2015; Ramroop 2005; Mitsuhiko et al. 2004: 119-

124).  Other risk factors associated with LBP include age, gender, genetics, sedentary 

lifestyle, excess weight, poor posture and smoking (Hochschuler 2008). 

In a laboratory vehicle mock-up research on the seat position and posture of truck drivers 

without proper lumbar support, it was found that truck drivers were not satisfied with the 

limited range of adjustability. The limitations of not being able to adjust the seat to a 

desirable position could lead to musculoskeletal injuries and other symptoms 

(Fatollahzadeh 2006). These include persistent stiffness or aching of the lower back, 

sharp localised pain in the low back, chronic ache in the back after sitting for prolonged 

periods of time, LBP that radiates from the low back to the buttock, into the hamstring, can 

extend into the calf and down to the toes and muscle spasms (DerSarkissian 2017).  Since 

truck drivers sit for prolonged periods nearly daily, it is very important to reconsider the 

types of seats they are using (Key 2013). One way of addressing the limitations of not 

being able to adjust the seat is to provide an adequate back support pillow for the drivers.   

https://www.webmd.com/carol-dersarkissian
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Hagiwara et al., (2017) reported the effects of a lumbosacral support for LBP amongst 

hospital workers. The Visual Analogue Score (VAS), the Somatosensory Amplification 

Scale (SSAS) scores and the lumbar spinal range of motion (ROM) within the 

experimental group decreased significantly. Low back pain (OR=0.401, 95% CI=0.168-

0.954) decreased significantly (Hagiwara et al. 2017: 201-209). Chen et al. 2005 reported 

that seat inclination, use of a lumbar support on symptomatic LBP among Taiwanese taxi 

drivers reduced prevalence of LBP (p=0.00001). These encouraging findings support the 

need for robust trials on the effectiveness of lumbar supports on reducing LBP in long-

distance truck drivers (van Duijvenbode et al. 2008).  It is with this in mind, that the current 

research seeks to explore the effectiveness of a locally-developed lumbar support pillow 

for long-distance truck drivers. 

It is said that without a proper lumbar support pillow, the natural “S” shape of the spinal 

column straightens and becomes a “C” shape, resulting in a slouched posture, causing 

tension and stress on the lower back (Gale, 2011). The basis of all lumbar support pillows 

is to achieve the correct seating position. To obtain the optimum seating position, the 

lumbar support must provide support to the pelvis, preventing it from rotating, support to 

the lumbar vertebra and vertical support to the upper body (Gale 2011). The ergonomic 

benefits of lumbar support pillows include a decrease in muscle activation, decreased 

tension on ligaments, decreased pressure on the discs and increased comfort (Hedge 

2005). 

Ergonomists believe that sitting can be beneficial in decreasing the fatigue experienced 

from standing but can in turn cause increased intradiscal pressure and flatten the lumbar 

lordosis (Lueder 2004). Lueder (2004) reported that truck drivers are four times more at 

risk of developing a herniated disc. A good lumbar support pillow will result in a decrease 

in muscle activity, decrease tension on ligaments, decrease pressure on Intervertebral 

Discs IVD‟s and increase the comfort of drivers (Buss 2009). 

The lumbar support pillows that will be used in this study are the ‘ENTAP Lumbar Support 

Pillow’ (ENTAP 2016) and the polyester-filled lumbar support pillow. The ‘ENTAP Lumbar 

Support Pillow’ is made from foam which is moulded to correct the users seating posture. 

The ENTAP lumbar support pillow is compact and firm, therefore it is an ideal pillow to be 

used in car seats or office chairs. This pillow has a Non-Abusive Psychological and 

Physical Intervention (NAPPI) code which enables the purchaser to apply for 

reimbursement from a medical aid scheme (ENTAP 2016). The lumbar support pillow will 

not cure LBP but is said to be palliative in contributing to a decrease in LBP. ‘ENTAP’ 

anecdotally claims that their lumbar support pillow results in an improved posture, a 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagiwara%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28132971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagiwara%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28132971


 
 

3 
 

decrease in pain and an increase in comfort (ENTAP 2016). However, the ‘ENTAP 

Lumbar Support Pillow’ has not yet been tested on participants and, therefore, these 

claims cannot currently be validated. The polyester-filled pillow was made by the ‘ENTAP’ 

company only for the purpose of this study. The reason for the testing of the polyester 

pillow versus the ‘ENTAP Lumbar Support Pillow’ was to determine the effects of a simple 

polyester-filled lumbar pillow in comparison to the high-quality foam filled ‘ENTAP Lumbar 

Support Pillow’. 

1.2 STUDY AIMS, OBJECTIVES AND HYPOTHESES 

1.2.1 Aim 

The aim of the study was to determine the relative effects of an ‘ENTAP Lumbar Support 

Pillow’, a polyester-filled lumbar support pillow and no support pillow on low back pain in 

long-distance truck drivers over a six-week period. 

1.2.2 The objectives of the study were: 

Objective one: 

To determine the effect of the ‘ENTAP Lumbar Support Pillow’ on LBP in long-distance 

truck drivers in terms of pain parameters (intensity and duration of pain), activities of daily 

living and disability. 

 

Objective two: 

To investigate the effect of no lumbar support fitted in the trucks on LBP in long-distance 

truck drivers in terms of pain parameters (intensity and duration of pain), activities of daily 

living and disability. 

 

Objective three: 

To determine the effect of the polyester-filled lumbar support pillow on LBP in long-

distance truck drivers in terms of pain parameters (intensity and duration of pain), 

activities of daily living and disability. 

 

Objective four: 

To establish the effect of the polyester-filled lumbar support pillow on low back pain in 

long-distance truck drivers in order to determine the efficacy of the ‘ENTAP Lumbar 

Support Pillow‟ in reducing LBP in terms of pain parameters (intensity and duration of 

pain), activities of daily living and disability. 
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1.2.3 Hypothesis 

1.2.3.1 The Null hypothesis: 

The Null hypothesis states that there will be no statistically significant (p<0.05) 

improvement in LBP in the participants who use the ‘ENTAP Lumbar Support Pillow’ 

when compared to no lumbar support pillow and the polyester-filled lumbar support pillow.  

1.2.3.2 The Alternate hypothesis:              

The Alternate Hypothesis (Ha) states that there will be a statistically significant (p<0.05) 

improvement in LBP in the participants who use the ‘ENTAP Lumbar Support Pillow’ 

compared to no lumbar support pillow and the polyester-filled lumbar support pillow.  

1.3 THE SCOPE OF THE STUDY 

The results of 63 participants aged between 18 and 65, working as long-distance truck 

drivers, experiencing LBP and meeting the inclusion criteria were reported in this 

dissertation. This study adopted a quantitative paradigm and a true experimental study 

design over a period of six weeks. A signed informed consent was used throughout. The 

participants were each randomly allocated to one of three groups by drawing a piece of 

paper marked either A, B or C from a small box. Group A used no lumbar support pillow 

during the six-week experimental period, Group B use the ‘ENTAP Lumbar Support 

Pillow’ and Group C used a polyester lumbar support pillow. The subjective outcome 

measures used were the NPRS (Hawker 2011), the Oswestry LBP Disability 

Questionnaire (Fairbank and Pynsent 2000) and the PGIC scale (Hurst and Bolton 2004). 

They were each administered at the start of the study and after three and six weeks. 

 

1.4 LIMITATIONS OF THE STUDY 

The participants were driving their trucks most days and therefore the researcher was 

unaware whether the participants were wearing their lumbar support pillow as well as 

whether the lumbar support was always positioned correctly while driving. The researcher 

went to the transport company once a week to check on the drivers in the yard at that time 

and whether they were wearing their lumbar support pillows and whether they were 

wearing them correctly. The researcher was at the work place once a week also to get an 

update on whether any truck drivers were experiencing problems with the lumbar support 

pillows. It is assumed that the participants answered all questions truthfully. Due to human 

resource, time and financial constraints this study is limited to participants from one 

company only. 
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1.5 FLOW OF DISSERTATION 

Chapter one has provided an introduction and rationale for the study, together with the 

aims, objectives and study hypotheses. 

 

Chapter two, the literature review, has provided an overview of the anatomy of the low 

back and the diagnosis and management of LBP. This was followed by a critical analysis 

of the literature on the use of lumbar support pillows used for low back pain. 

 

Chapter three explains the methodology utilised in this study to achieve the aims and 

objectives. The study design, methods, techniques and instruments used are outlined and 

explained. 

 

Chapter four presents the results of the study. The demographic and anthropometric 

characteristics of the sample - with the data collected through the Oswestry LBP Disability 

Questionnaire, the NPRS and the PGIC Scale - will be presented using figures and 

tables. IBM SPSS version 25.0 was used to analyse the data. A p value <0.05 was 

considered as statistically significant. The mean body mass and height were compared 

between the three treatment groups using the one-way ANOVA tests. Repeated 

measures of ANOVA testing were used to assess the treatment effect of the intervention 

group (‘ENTAP Lumbar Support Pillow’ – Group B) when compared with the other groups 

(no lumbar support pillow – group A and a polyester-filled lumbar support pillow – group 

C). A significant time x group interaction effect indicated a significant treatment effect. The 

direction of the effect was assessed using profile plots. Post hoc comparison of the 

intervention effect between time points and between the treatment groups was done 

using a Bonferroni correction for multiple testing (Esterhuizen 2018). 

 

Chapter five provides the discussion of the results in relation to the current literature.  

 

Chapter six concludes the study discussing the study limitations and recommendations. 
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CHAPTER TWO 

LITERATURE REVIEW 

This chapter will investigate and explain the anatomy of the lumbar-pelvic region of the 

spine, occupational low back pain and its implications, the epidemiology, aetiology, risk 

factors, treatment, long-distance truck driving and review of the literature related to the 

effect of a lumbar support pillow on LBP.  

 

2.1 INTRODUCTION 

According to Manga et al. (1993), LBP is an “ubiquitous and economically costly problem”, 

affecting most people at a point in their lives. Ergonomists believe that conventional 

seating, even though it‟s beneficial to decrease the fatigue experienced from standing, 

causes an increase in the intradiscal pressure and flattens the normal lumbar lordosis. 

Musculoskeletal (MSK) complaints are common in truck drivers, especially the complaint 

of LBP (Amiditis and Bekiaris 2002). With regards to MSK complaints, truck drivers are 

common victims of back problems, being four times more likely to contract a herniated 

disc (Milosevic 1997: 381-389). Several authors have reported long-distance truck drivers 

to be at risk of experiencing back pain, fatigue and leg pain (Milosevic 1997: 381-389; 

Gale 2011: 21-22; Lueder 2004: 12-13). An hour of WBV whilst seated may result in 

weakened muscles, muscle fatigue and therefore cause the truck driver to be more at risk 

of developing LBP (Amiditis and Bekiaris 2002). It is said that absenteeism amongst 

occupational drivers is due to MSK complaints that are the result of an unhealthy seating 

posture whilst driving (van der Meulen et al. 1999). These problems arise due to the out-

of-date and insufficient data used when designing the workspace in a truck (Fatollahzadeh 

2006). Although research states that the use of a lumbar support decreases intradiscal 

pressure in the lumbar spine, the advantages of backrest lumbar support pillows are not 

yet reliable because not enough research has been done (Lueder 2004). Therefore, a 

greater understanding of the use of a lumbar support pillow as an intervention to prevent 

LBP in long-distance truck drivers is necessary.  
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2.1.1 Method of literature search 

Various search engines such as Google Scholar, Summon, PubMed, eMedicine, and the 

Durban University of Technology Institutional Repository have been used.  

 

Key terms used include: “epidemiology of LBP,” “incidence and prevalence of LBP,” 

“occupational LBP,” “lumbar support pillow,” “risk factors for LB in truck drivers,” “LBP in 

long-distance truck drivers,” “pathophysiology of LBP,” “effect of a lumbar support pillow 

on LBP,” “long-distance truck drivers,” “implication on the low back of long term sitting,” 

“treatments for LBP,” and “condition of roads in South Africa.”  

 

2.2 LOW BACK PAIN 

Hartvigsen et al. (2004: 2) stated there was no homogenous definition for LBP that serves 

as a gold standard. Kravitz and Andrews (2007) defined LBP as a pain within the 

lumbosacral region which includes the first lumbar vertebra to the first sacral vertebra of 

the spine. This definition covers a smaller region and does not include a vast number of 

cases where there had been symptoms of higher and lower regions. Shiel (2017) stated 

that LBP was a pain of the low back region which could be caused by an issue within the 

intervertebral discs (IVD‟s), the lumbar spine, the spinal cord, nerves and muscles, spinal 

ligaments, or the skin over the area of the low back. This definition is adequate as it 

covers a bigger area of the low back and includes the structure within the low back. The 

limitation of the aforementioned definition, is that it fails to demarcate the anatomical 

region. 

 

2.2.1 Incidence and prevalence of low back pain 

Low back pain is defined as muscle or ligament tension, pain or stiffness as well as bone 

pain that is localised below the costal margin and above the inferior gluteal folds, with or 

without sciatica (Chou 2011: 437-438). Low back pain is very common, and most 

individuals will experience it in their lifetime.  

Hoy et al. (2010: 769-781) concluded that the one-year incidence of first time LBP ranges 

between 6.3% and 15.4%. The estimated one-year incidence of any episode of LBP 

ranges between 1.5% and 36% found in a clinic-based study, the episode of remission at 

one-year ranges between 54% and 90%. These studies did not state whether the LBP 

was continuous between the baseline and follow up time of the study. The majority of 

individuals who experience activity-limiting LBP will have recurrent episodes of LBP. It is 

estimated that recurrence of LBP at one-year ranges from 24% to 80% (Hoy et al. 2010: 
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769-781). Hoy et al. (2010: 769-781) stated that there was a considerable amount of 

information on LBP prevalence, and estimated a point prevalence ranging from 1.0% to 

58.1% with a mean of 18.1% and median of 15.0%, and a one-year prevalence ranging 

from 0.8% to 82.5% with a mean of 38.1% and a median of 37.4%. Hodges and 

Richardson (1999: 1005-1012) stated that recurring LBP was caused by the inability to 

recruit the transverse abdominal muscles which work to stabilise the low back and this 

can lead to an overload of the joints during everyday activity. Roatta et al. (2002: 237-248) 

showed that high sympathetic activity, such as excessive mental stress causes an 

increase in the sensitivity of the muscle spindle system therefore causing chronic pain. 

Another cause of chronic and recurrent pain is the fear-avoidance model (refer to Figure 

2.2) (Vlaeyen and Linton, 2012: 1144). 

A global review on the prevalence of LBP within the adult population estimated the point 

prevalence of LBP to be 12%, a one-month prevalence of 23%, a one-year prevalence of 

38% and a lifetime prevalence of 40%. As individuals age over the decades, the number 

of people with LBP is expected to increase substantially (Manchikanti et al. 2014: 3-10). 

The point prevalence of LBP among Africans was substantially higher than estimates 

provided for Canada, Denmark and Sweden, and it was comparable to Germany and 

Belgium (Hoy D et al. 2010). The one-year prevalence of LBP among Africans was 

considerably higher than Spain, and on par with Denmark and Ukraine (Hoy D et al. 

2010). The findings of this review therefore reiterates the fact that LBP is a burden and is 

therefore a public health concern among developing nations in Africa (Hoy D et al. 2010; 

Woolf et al. 2012; March L 2011). Despite the high burden, LBP remains a lower priority 

compared to epidemics such as HIV/AIDS in Africa (Hoy D et al. 2010; Woolf et al. 2012; 

March L 2011). African healthcare budgets and systems may be generally ill-prepared to 

deal with the management of LBP which could partly explain the high LBP prevalence 

among African populations (Hoy D et al. 2010; Woolf et al. 2012; March L 2011).  The 

successful development and implementation of strategies and policies to address the 

burden of LBP in poorer countries or countries with emerging economies, like those in 

Africa, is therefore warranted (Hoy D et al. 2010; Woolf et al. 2012; March L 2011). 

Louw et al. (2007) reported the mean LBP point prevalence amongst African adolescents 

was 12% and amongst adults, 32% respectively. Louw et al. (2007) review included 27 

suitable epidemiological studies. 63% of the studies took place between Nigeria (26%) 

and South Africa (37%). Most of the sample group included workers (48%) and scholars 

(15%), the other 37% were unemployed. The average one-year prevalence of LBP 

amongst adolescents was 33% and amongst adults, 50%. The average lifetime 
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prevalence of LBP amongst adolescents was said to be 36% and 62% amongst adults 

(Louw et al. 2007).  

2.2.2 Prevalence of low back pain in truck drivers 

Andrusaitis et al. (2006: 1807-1810) researched the risk factors and prevalence of LBP in 

truck drivers in the state of São Paulo, Brazil. Fifty-nine percent of the cohort sustained 

LBP. It was further discovered that individuals who worked one additional hour longer 

experienced more LBP than their contemporaries. The protection risk factor was reduced 

number driving. Sekkay et al. (2018) concurs with prevalence of LBP among truck drivers.  

Miyamoto et al. (2000) has reported a high prevalence among Japanese trucker drivers, 

whose predisposing mechanism of pain was poorly designed ergonomic seats. 

Ramroop (2005) and Ramroop (2013) recorded LBP among South African truck drivers to 

range from 79% to 86%. This is a startling static because the occurrence of LBP among 

South African drivers increasing. The risk factors for LBP in truck drivers in South Africa 

are heavy physical work, static work posture, frequent bending and twisting, lifting pushing 

and pulling, repetitive work, whole-body vibrations and psychological and psychosocial 

risk factors (Ramroop 2013). 

 

2.2.3 Classification of low back pain 

There are several classifications of LBP. Low back pain can be clinically classified into 

three different groups. These groups are predominant neuropathic, nociceptive or the 

central sensitisation pain. These classifications help determine the correct treatment of the 

LBP.  

 

Neuropathic pain is caused by a disease or a primary lesion of the somatosensory 

nervous system (Nijs et al. 2015: 333-346). An example of neuropathic pain could be a 

lumbar radiculopathy.  Nociceptive pain arises from a threatening or an actual damage to 

non-neural tissue. This pain is due to nociceptor activation or is attributable to the 

activation of primary afferent neurons because of mechanical, noxious chemical or 

thermal stimuli. Myofascial tissue and lumbar ligaments contain nociceptors which are 

therefore capable of causing nociceptive pain. Both neuropathic and nociceptive pain are 

classified as specific LBP when there is a distinct patho-anatomical diagnosis (Nijs et al. 

2015: 333-346). It is said that a clear patho-anatomic diagnosis cannot be given to 85% of 

patients with LBP and therefore this LBP will be labelled as non-specific LBP (Nijs et al. 

2015: 333-346).  

 

https://www.jstage.jst.go.jp/search/global/_search/-char/en?item=8&word=Masabumi+Miyamoto
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Central sensitisation is defined as an increase in the neuronal repose or neural signalling 

within the central nervous system which then causes pain hypersensitivity. Central 

sensitisation of pain can be caused by an increase in the responsiveness to a variety of 

stimuli such as mechanical pressure, chemical substances, sound, light, cold, stress, heat 

and electricity (Nijs et al. 2015: 333-346). Low back pain can also be classified as acute, 

sub-acute and chronic LBP. Acute pain lasts less than four weeks, sub-acute pain lasts 

four to 12 weeks and chronic LBP lasts more than 12 weeks (Qaseem et al. 2017: 514-

530).  Low back pain can also be mechanical LBP, non-mechanical LBP and can also be 

caused by a visceral disease (Table 2.1). 

 

Table 2.1 Classifications and causes of LBP  

Mechanical LBP (97%) Non-mechanical LBP (1%) Visceral Disease (2%) 

Lumbar strain or sprain or 

idiopathic pain or no 

pathoanatomic 

confirmation (70%) 

Neoplasia (0.7%) Pelvic organ involvement 

Degeneration of discs and 

facets (10%) 

Multiple Myeloma Prostatitis 

Herniated disc (4%) Metastatic carcinoma Chronic pelvic inflammatory disease 

Spinal stenosis (3%) Lymphoma and leukaemia Endometriosis 

Osteoporotic compression 

fracture (4%) 

Spinal cord tumours Nephrolithiasis 

Spondylolisthesis (2%) Retroperitoneal tumours Pyelonephritis 

Traumatic fractures (1%) Primary vertebral tumours Prostatitis 

Congenital disease (1%) Infection (0.01%) Perinephric abscess 

Severe scoliosis Septic discitis Aortic aneurysm 

Transitional vertebrae Shingles Gastrointestinal involvement 

Severe kyphosis Osteomyelitis Pancreatitis 

Spondylosis Paraspinal abscess Cholecystitis 

Instability Inflammatory arthritis (0.3%) Penetrating ulcer 

Internal disc disruption or 

discogenic back pain 

Ankylosing Spondylitis Renal Involvement 

 Psoriatic Spondylitis  

 Inflammatory bowel disease  
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 Scheuermann disease  

 Reiter syndrome  

 Paget disease  

 Ankylosing Spondylitis  

(Deyo and Diehl 1998: 230-238) 

2.3 RISK FACTORS FOR LOW BACK PAIN 

It is said that five to 15% of LBP can be due to a specific cause such as osteoporotic 

fractures, infection or a neoplasm. The cause of the remaining 85% to 95% is unclear 

(Duthey 2013). 

 

2.3.1 Individual’s Kinanthropometry  

An increase in a person‟s Body Mass Index (BMI) can be a risk factor for lumbar sacral 

radicular pain and LBP. Individuals with anorexia nervosa are at risk for developing 

osteoporosis which can lead to an increase in the risk of vertebral fractures and because 

of this, the person will experience LBP (Lionel 2014: 1-4). It is said that increased height 

can increase the risk for disc instability under external loading. In taller people it was more 

evident that there was an alteration in the facet joints in patients with a lumbar disc 

herniation (Duthey 2013). Duthey (2013) also stated that studies had shown clearly that 

individuals with a high BMI have an increased rate of developing LBP. An analysis that 

included 33 research studies found that an obese individual will have an increased 

prevalence of LBP in the past one year with an OR of 1.33 (95% Confidence Interval (CI): 

1.14-1.54) (Duthey 2013; Asher 2018). The spine is designed to carry an individual‟s 

body‟s weight and then distributes the loads that are encountered during rest and activity. 

When the body carries excess weight, the spine is forced to assimilate the burden, this 

can lead to structural compromise and damage. The region of the spine that is mostly 

affected by obesity is the low back – the lumbar spine (Silveri 2017). 

2.3.2 Psychosocial factors 

Psychosocial factors such as job dissatisfaction, low levels of social support in the work 

place, stress, anxiety, depression, low levels of job control and persons with negative 

affectivity have an increased risk of developing LBP (Duthey 2013; Hartvigsen et al. 2004; 

Hoogendoorn et al. 2000; Davis and Heaney 2000). 

2.3.3 Occupational factors 

It is said that 37% of cases of LBP are attributed to occupational factors (Duthey, 2013). 

Individuals who are exposed to vibration or long periods of standing or sitting in a 
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workplace are more likely to experience LBP. These occupations include health-care 

workers, professional drivers, and construction workers. LBP can be higher in some 

occupations in which workers do a lot of heavy physical work and have abnormal working 

postures (Duthey 2013; Yilmaz and Dedeli 2018). Other factors such as job 

dissatisfaction, manual handing of goods or material, lack of social support in the 

workplace, working night shifts, bending and twisting and monotonous work can increase 

the risk of developing LBP (Yilmaz and Dedeli 2018). 

2.3.4 Age and Gender 

According to Kostova and Koleva (2001: 17-25), there is a gradual increase in LBP after 

the age of 40 years. As an individual ages, the height of the intervertebral disc which lies 

between each vertebral body decreases this can lead to pain and stiffness as there is no 

cushioning between the vertebral bodies and therefore the vertebral bodies rub against 

each other. With age, there is a decrease in the intervertebral foramen and this leads to 

spinal stenosis which causes pressure on the spinal nerves, causing referring pain. 

Osteoporosis (decreased bone mass) can also cause the vertebrae to be more vulnerable 

to fractures. The spine can also degenerate as a person ages and therefore lead to spinal 

arthritis (very common in the facet joints) (Orenstein 2016). A study done in 

Johannesburg, South Africa investigated the risk factors associated with LBP in hospital 

workers. This study found that LBP is more prevalent in females between the ages of 41 

and 60 years of age with an OR of 2.06 and CI of 0.85; 4.98 (Olivier 2008).  

 

2.4 AETIOLOGY OF LOW BACK PAIN  

 

 

 

 

 

   Figure 2.1: Aetiology of LBP (Syah 2014) 
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2.4.1 Anatomical and biomechanical aetiology 

The aetiology of LBP is complex and multifaceted. Low back pain is usually due to an 

acute traumatic event, but cumulative trauma may also be an aetiology (Hills 2018). 

Anatomical structures such as bones, discs, ligaments, muscles and tendons play a role 

in LBP (Hills 2018). Many of these components of the lumbar spine have sensory 

innervation, which can then generate nociceptive signals, representing a response to a 

tissue damaging stimuli. Another cause of LBP is a neuropathic signal as in sciatica. 

Chronic LBP is usually due to mixed nociceptive and neuropathic signals (Hills 2018).  

 

A poor sitting posture involves fixed femurs in relation to the mobile pelvis and vertebrae. 

A prolonged poor sitting posture causes the posterior rotation of the pelvis in relation to 

the pair of fixed femurs. However, the truck driver may lean forward to have a better view 

of the road or to clasp the steering wheel, this thereby elicits lumbar vertebral flexion. This 

is clinically known as short arc pelvis on femoral hip extension (Mansfield and Neumann 

2008). The posterior pelvic rotation occurs due to concentric contraction of the gluteal 

muscles and eccentric contraction of the iliopsoas in a closed kinetic chain. Similarly, 

lumbar vertebral flexion is caused by the concentric contraction of the rectus abdominis 

and eccentric contraction of the erector spinae in a closed kinetic chain. Muscle action in 

closed kinetic chain actions moves the muscles‟ origin to the insertion (Prentice 2004). It 

is postulated that prolonged posterior pelvic orientation alters the length of the anterior 

and posterior intervertebral and pelvic muscles that could produce vertebral pain (Ellapen 

et al. 2014). 

 

Authors have concluded that the apophyseal joints are commonly a cause of LBP (Adams 

2004: 178-188). The sacroiliac joints are a major source of LBP in about 30% of 

individuals with chronic LBP below the level of L5 and S1 (Adams 2004: 178 -188). 

Biomechanically, there are physiological forces that act on the lumbar spine, most 

commonly on the disc which can contribute to mechanical damage and therefore causing 

LBP (Bogduk et al. 2004: 71-83). 

2.4.2 Psychosocial aetiology 

The psychosocial risk factors for LBP are cognitions, attitudes, fear-avoidance behaviour, 

anxiety, depression and distress (Bodguk 2006: 49–53). There is no evidence that 

psychosocial factors can cause LBP (Bodguk 2006: 49-53). The fear avoidance model 

shows the predictions of the interventions that can address this certain psychosocial factor 

of LBP (Bogduk 2006: 49-53).  
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Figure 2.2: Fear Avoidance Model 

(Vlaeyen and Linton 2012: 1144) 

 

2.5 ASSOCIATED FEATURES OF LOW BACK PAIN 

Low back pain is a symptom and is not a specific disease. LBP is usually a discomfort that 

is felt in the lumbosacral region of the back, this pain may or may not radiate to the legs, 

hips, and buttock. As many as 90% of individuals who experience LBP, do not have a 

clear diagnosis as to what the problem is, and a small percentage may have a serious 

disease that is not low back related (Shiel 2018).  

 

Associated features of LBP include a dull aching pain, numbness and tingling, a sharp 

pain, a pulsating pain, pain that occurs with certain movements of the spine, pins and 

needles sensation, muscle spasms, tenderness, sciatica with shooting pain down one or 

both lower extremities, and loss of continence of bladder or bowel (Shiel 2018). Low back 

pain may increase with activity or it may be worse at night or with prolonged sitting. An 

individual may have weakness or numbness in their lower extremities and this could 

indicate a nerve compression (Shiel 2018).    

 

Red flags of LBP can possibly indicate a serious pathology and when these are present it 

is necessary for further investigations to be done. The red flags are seen below (Table 

2.2). 
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Table 2.2: Red flags for low back pain 

(Henschke et al. 2009: 3072-3080) 

 

2.6 OCCUPATIONAL LOW BACK PAIN DUE TO TRUCK DRIVING 

Compared with the standing posture, the sitting posture decreases the lumbar lordosis, 

increases muscle activity in the low back, increases the pressure on the disc and the 

pressure put on the ischium. These are all associated with occupation LBP (Roffey et al. 

2010). 

 

2.6.1 Long-distance truck driving 

A long-distance truck driver is defined as a person who drives a truck over a 200- to 300-

kilometre (km) radius, or greater, from their home terminal each day for 26 days each 

month (Complete School of Truck Transportation 2014; Supergroup 2017). In South 

Africa, truck driving can be very stressful for a number of reasons, including drivers having 

to master the diverse skill of controlling and managing a heavily loaded trailer and dealing 

with many hazards on South African roads such as accidents, traffic congestion and road 

construction (Van Niekerk 2016). In South Africa, a draft was compiled which truck drivers 

are meant to comply with (Barry 2012). The draft is summarised as follows:  

1. A maximum of five hours of continuous driving time. 

Possible Fracture Possible 

tumour/infection 

Possible significant 

neurological deficit 

Major trauma Age <20 or >50 years  Severe or progressive sensory 

alteration or weakness 

 Minor trauma in an elderly or 

osteoporotic individual 

History of cancer  Bladder or bowel dysfunction 

 Constitutional symptoms 

(fever, chills, weight loss). 

 On physical examination: 

evidence of neurological 

deficit (in legs or perineum in 

the case of LBP) 

 Recent bacterial infection  

 Intravenous drug use  

 Immunocompromised  

 Pain worse at night  
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2. A maximum total of 15 hours driving time in a period of 24 hours. 

3. A resting period for a minimum of 15 minutes AND a total minimum of 30 minutes 

in a period of five and a half hours (Barry 2012). 

Compared to the driving rules of the European Union where truck drivers drive nine to ten 

hours a day twice a week, truck drivers in South Africa work much longer hours (15 hours 

driving time in a period of 24 hours) (Barry 2012). 

2.7 BIOMECHANICAL RISK FACTORS FOR LBP IN TRUCK 

DRIVERS 

2.7.1 Static work posture 

Truck drivers are exposed to many risk factors that contribute to developing LBP. When 

sitting in a fixed position while driving, they are exposed to WBV, forced positions and 

handling of heavy goods (Kresal et al. 2017: 151-162). Low back pain is more common in 

truck drivers than in those professions where workers change their body positions on a 

regular basis (Kresal et al. 2017: 151-162). Ergonomic factors such as uncomfortable 

truck seats are commonly stated as causes for LBP (Kresal et al. 2017: 151-162).  

Ergonomists believe that conventional seating, even though it‟s beneficial to decrease the 

fatigue experienced from standing, it causes an increase in the intradiscal pressure and 

flattens the normal lumbar lordosis. The IVD‟s are meant to expand and contract as an 

individual moves, allowing for absorption of blood and nutrients in to the discs. When 

sitting, the discs are compressed and lose flexibility over time which can increase the risk 

of a herniated disc (Mercola 2015). This could possibly be a cause of LBP and trauma as 

the discs are being displaced anterior, leading to a prolapsed disc with steady damage to 

the nucleus pulposus as well as the possibility of nerve root compression (Gale 2011). 

2.7.2 Awkward work posture 

The sitting posture has been said to be a risk factor for developing LBP for many years 

(Lis et al. 2007: 283-298). The posture of an individual changes the magnitude of the 

loads on the lumbar spine. The magnitude of the load on the lumbar spine increases when 

compared with standing posture and well-supported reclining posture. There was much 

controversy around this finding even though laboratory studies supported it, other 

researchers found different results (Lis et al. 2007: 283-298). Wilke et al. (1999) 

documented that sitting caused an increase in the intradiscal pressure when compared to 

the erect standing posture. It was also said that the intradiscal pressure is ten percent 

more when sitting and ten percent less when standing.  
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Studies have shown that the OR is as low as 0.7 for individuals working in occupations 

which entail prolonged periods of sitting (Lis et al. 2007: 283-298). This shows that these 

individuals who sit for prolonged periods of time have a lower chance of developing LBP 

when compare to those whose occupations entail major physical activity or more 

strenuous occupations (Lis et al. 2007: 283-298). Lee et al. (2001: 2029-2035) stated that 

the individuals who sit for prolonged periods of time have the highest hospitalisation rate 

for LBP. This indicates   that when these workers get low back injuries, they are more 

severe than those in other occupations. This shows that the risk of prolonged sitting in the 

work place should be addressed.  

Prolonged periods of sitting in itself does not suggest an increased association with the 

occurrence of reported or examined LBP. It was concluded that there was a strong 

association when prolonged sitting was combined with WBV and/or awkward postures (Lis 

et al. 2007: 283-298). 

2.7.3 Whole Body Vibration (WBV) 

Truck drivers spend prolonged periods seated in heavy trucks, where they are subjected 

to WBV. Two of the most common risk factors for the development of LBP are manual 

handling of heavy material and WBV exposure. Blood et al. (2015) researched 

professional drivers in Europe and revealed that there is a strong connection between 

WBV exposure and the development of LBP, however there is evidence of a dose-

dependent pattern. Low back injuries have been seen to increase with an increase in the 

duration and dose of exposure of WBV while driving in heavy trucks (Blood et al. 2015).  

According to the United States Bureau of Labour Statistics, truck drivers that work in the 

transport and warehousing industry have recorded 5.5 injuries per year per 100 full-time 

workers. This number of injuries is higher than the total private industry rate which is 3.5 

injuries per year per 100 full-time workers and other jobs which involve prolonged periods 

of time in the seated position (2.7 injuries per a year per 100 full-time workers). The 

extended hours that professional truck drivers work, cause them to be at an increased risk 

of developing LBP. Whole-body vibration and prolonged sitting in the static position 

increase the truck drivers‟ risk for developing LBP, degenerative disc disease and sciatic 

pain (Blood et al. 2015).  According to Ramroop (2005), there is a link between WBV from 

the trucks and the LBP prevalence (p < 0.05).  
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2.7.4 Ergonomics of the truck cab 

There was an increase in the prevalence of LBP among drivers driving older trucks. Truck 

drivers of the older Nissan trucks indicated a 100% prevalence of suffering with LBP. This 

finding was predicted as the newer trucks were superiorly designed with technological 

advancements (Ramroop 2005). Since the drivers will be in their vehicles for extended 

periods, adequate seats are necessary. The study found that the drivers‟ seats were 

adequate, except for the padding of the seats. Only 58% of the drivers considered that 

their refuse truck seats were well padded (Ramroop 2005).   

2.8 PSYCHOSOCIAL RISK FACTORS 

2.8.1 Monotony and Stress 

Mitsuhiko et al. (2004: 119-124) revealed the relationship between work stress and LBP in 

drivers who drive prolonged periods of time, the age adjusted OR was 2.19 (CI of 0.98-

5.16). Bongers (1993) revealed the relationship between psychosocial risk factors and 

MSK disease. He concluded that high workloads, monotonous work, time pressure, low 

control of job and a lack of social support by others in the work place are related to the 

development of musculoskeletal diseases such as LBP. Olivier (2008) investigated risk 

factors that are associated with LBP in workers and showed a positive correlation 

between work stress and LBP. 

2.9 SOUTH AFRICAN ROAD CONDITIONS 

In South Africa, truck driving can be very stressful for a number of reasons, including 

drivers having to master the diverse skill of controlling and managing a heavily loaded 

trailer. In addition to this, the truck driver has to deal with the many hazards on South 

African roads such as accidents, traffic congestion and road construction (Van Niekerk 

2016). In Gauteng, it was identified that in a space of six years, the number of roads 

considered to be in a poor to very poor condition increased from 20% to 46%. To improve 

safety on the roads, the pothole-pandemic in South Africa needs to be addressed (Hippo 

2014). 

2.10 TREATMENT OF LOW BACK PAIN 

The 2007 LBP guidelines worldwide - prepared by the American Pain Society and 

American College of Physicians - say that spinal manipulation (90% is done by 

Chiropractors) is an effective treatment for both acute and chronic types of LBP. A 

systematic review of the cost-effectiveness of treatments endorsed by the American Pain 
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Society and American Pain Society guidelines, established that spinal manipulation as a 

treatment for sub-acute and chronic LBP was cost-effective, as well as other methods 

such as interdisciplinary rehabilitation and exercise within the Chiropractor‟s scope of 

practice (Lin et al. 2011: 1024-1038). Many health care professionals use different 

methods to help improve the patient‟s seated posture. Commonly, lumbar support devices 

are prescribed (Grondin et al. 2013: 30-34). Biokineticists prescribe rehabilitative 

exercises to increases the asymmetrical weak lower back and create symbiotic force 

couple relationship among the lumbopelvic hip muscles (Ellapen et al 2017). 

Aota et al. (2007) stated there was a notable improvement in participants‟ subjective 

measurements of stiffness, LBP and fatigue when using a lumbar support in the dynamic 

and static states. Low back pain management was reported by 33% of the studies 

included in Louw et al. (2007) review paper on management of lower back pain. Louw et 

al. (2007) found that in Africa, the most common health professionals used for 

management of LBP were general practitioners (medical doctors) and physiotherapists, 

which differs from international trends Lin et al. (2007). The most used management 

strategies in Africa were analgesics and rest (Louw et al. 2007). 

2.11 LUMBAR SUPPORT PILLOWS 

When using a lumbar support pillow, it is meant to allow for a correct seating posture 

anatomically. The seating posture is obtained by providing support to the pelvic region (to 

prevent backward rotation of the pelvis), the lumbar vertebrae and vertical support of the 

trunk of an individual. Support to these three areas of the body is commonly known as the 

“Three-Fold Effect.” If the individual has an incorrect seating position, this can lead to LBP 

which will result in a decrease in concentration, discomfort during driving and therefore a 

decrease in driving safety. A good lumbar support pillow will provide a decrease in muscle 

activity, decrease in tensile and shear stresses on ligaments, decrease pressure on the 

IVD‟s and increase the comfort of the driver (Buss 2009). There is limited literature on the 

effect of lumbar support pillows on LBP in drivers, however, the effect of lumbar support 

braces are investigated widely (Jellema et al. 2001: 377-386). 

2.11.1 Positive effects of a lumbar support pillow 

In laboratory vehicle mock-up research on the seat position and posture of truck drivers, it 

was found that they were not satisfied with the limited range of adjustability. The 

limitations of not being able to adjust the seat to a desirable position could lead to MSK 

injuries and other symptoms (Fatollahzadeh 2006). Since truck drivers sit for prolonged 

periods nearly daily, it is very important for them to reconsider the types of seats they are 

using (Key 2013). One way to address the limitations of not being able to adjust the seat 
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is to provide adequate back support pillows for the drivers. Chen et al. (2005) researched 

seat inclination, use of a lumbar support and LBP among Taiwanese taxi drivers who 

reported a LBP prevalence of 18% for driver using lumbar support and 34% without 

lumbar support. This lumbar support was simply a commercialised cushion pad or pillow 

made of various materials, but their positions could be easily adjusted to individual 

preference. 

Grondin et al. (2013: 30-34) studied 28 male participants with and without a history of 

LBP. These individuals sat in a standard office chair and in a chair with the lumbar support 

pillow for 30 minutes. Grondin et al. (2013) recorded the effect of a lumbar support pillow 

on lumbar posture and comfort during a prolonged seated task. The results showed that 

the use of a lumbar support pillow, that has a space for the posterior pelvic bulk, caused a 

decrease in lumbar flattening during sitting in healthy individuals and patients with LBP. 

However, the thoracic kyphosis was increased. The difference found in the angular 

change was small and further studies are needed to determine the clinical relevance over 

a long-term period. The study also found that the measure of comfort had improved with 

the use of the pillow. When looking at the lumbar spine, the standard chair and the lumbar 

support angle had a 2.88° difference (95% CI: 1.01; 4.75). This study showed that the 

lumbar support was closer to neutral than the normal chair was. The pressure put on the 

spine during sitting was significantly improved (p = 0.017), however participants noted that 

there were no changes in comfort when using subjective measures. Roelofs et al. (2010: 

1619-1626) researched the effect of lumbar supports in preventing recurrent LBP in home 

care workers. study was done over a period of 12 months and the individuals in the group 

using lumbar support pillows stated an average of -52.7 days of LBP (CI, -59.6 to -45.1 

days). The total number of days the participants in the lumbar support group were absent 

did not decrease (-5 days [CI, -21.1 to 6.8 days]). There was small, but statistical 

significance in the levels of pain and function, and the lumbar support group was 

favoured. Low back posture with the support is said to be healthier for the user (De 

Carvalho and Callaghan 2012: 876-882). 

Hekmatfard et al. (2017: 1-8) researched the use of Lumbar Support in Patients with 

Chronic Nonspecific LBP.  The subjects had the lumbar supports in place for a period of 

six weeks. Using the Oswestry LBP Disability questionnaire, the NPRS and the fear-

avoidance beliefs questionnaire, it was found that wearing the lumbar support decreased 

pain intensity, improved the disability index score and improved the fear-avoidance beliefs 

in the participants with LBP. 
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These encouraging findings support the need for robust trials on the effectiveness of 

lumbar supports. It is with this in mind, that the current research seeks to explore the 

effectiveness of a locally-developed back support for long-distance truck drivers (Van 

Duijvenbode et al. 2008). 

2.11.2 Adverse effects of a lumbar support pillow 

Grondin et al. (2013: 30-34) studied the effect of a lumbar support pillow on lumbar 

posture and comfort during a prolonged seated task and the results showed that the use 

of a lumbar support pillow that has a space for the posterior pelvic bulk caused a 

decrease in lumbar flattening during sitting in healthy individuals and patients with low 

back pain. However, the thoracolumbar curvature was increased. This occurred because 

the participants adopted a short arc pelvis on the femur extended posture, which 

increased the IVD pressure causing the nucleus pulposus to displace posteriorly 

(Mansfield and Neumann 2014). The difference that was found in the angular change was 

small and further studies are needed to determine the clinical relevance over a long-term 

period. The study also found that the measure of comfort had improved with the pillow. De 

Carvalho and Callaghan (2012: 876-882) found that lumbar supports prevented vertebral 

rotations of the lumbar spine yet had no effect on the posture of the pelvis. Increasing 

support from the current maximum of two centimetres to four centimetres resulted in 

increased lumbar lordosis. The changes were mostly imparted at the upper lumbar spine 

joints with the most marked change exhibited at the approximate level of the lumbar 

support apex: in the L2/L3 joint. In this study all individuals who participated showed a 

remarkable increase (p=0.003) in pelvic discomfort throughout the two-hour trial (De 

Carvalho and Callaghan 2012: 876-882).  

De Carvalho and Callaghan (2012: 876-882) studied the effect of a lumbar support in a 

motor vehicle seat radiologically. It was found that there was increased support in the 

spine and this was noted to increase the extension in the intervertebral joints within the 

lumbar spine. It could not be stated whether comfort of the participant was affected (De 

Carvalho and Callaghan 2012: 876-882).  

 

The expectations behind the philosophy of lumbar support pillows have never been 

researched thoroughly (Zacharkow 1988). Zacharkow (1988) stated that the use of a 

lumbar support can result in the deep lower abdominal muscles relaxing and 

overstretching. These are critical postural muscles used in both the sitting and standing 

posture. The upper trunk is displaced posteriorly in relation to the hips, causing the 

individual to move further away from the work station. Trying to keep the correct posture 
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of the lumbar support may put extra stress on the neck and upper back (Zacharkow 

1988). 

2.12 THE ‘ENTAP LUMBAR SUPPORT PILLOW’ 

The lumbar support pillows that will be used are the ‘ENTAP Lumbar Support Pillow’ and 

a polyester-filled lumbar support pillow. The ‘ENTAP Lumbar Support Pillow’ is made from 

foam which is moulded into the correct shape to support the low back. The ‘ENTAP 

Lumbar Support Pillow’ is compact and firm. The lumbar support pillow is protected with a 

cotton cover which is zipped for removal. The pillow is intended to keep the person 

upright, alert and productive throughout the day while maintaining the correct spinal 

alignment and therefore decreasing back pain and muscle fatigue. This pillow also has a 

NAPPI Code which enables the purchaser to apply for reimbursement from a medical aid 

scheme (ENTAP 2016). The lumbar support pillow will not cure low back pain but will be 

palliative in contributing to a decrease in low back pain.  

‘ENTAP’ claims that their lumbar supports result in an improved posture, a decrease in 

pain and an increase in comfort (ENTAP 2016). The ‘ENTAP Lumbar Support Pillow’ has 

not yet been tested on participants and, therefore, these claims cannot currently be 

validated. Without a proper lumbar support, the natural “S” shape of the spinal column 

straightens and becomes a “C” shape resulting in a slouched posture, causing tension 

and stress on the lower back. The basis of all lumbar supports is to achieve the correct 

seating position. To obtain the optimum seating position, the lumbar support must provide 

support to the pelvis preventing it from rotating, support to the lumbar vertebra and vertical 

support to the upper body (Gale 2011). The ergonomic benefits of a lumbar support 

include a decrease in muscle activation, decreased tension on ligaments, decreased 

pressure on the discs and increased comfort (Hedge 2005). 

The effectiveness of the ‘ENTAP Lumbar Support Pillow’ has not been researched. The 

‘ENTAP Lumbar Support Pillow’ is 6.5 centimetres (cm) thick, 36.5 cm wide, 30.0 cm in 

height and weighs 370 grams (g). These pillows contain moulded foam and was specially 

designed in Australia to create an orthopaedic cushion with lower lumbar support (Botha 

2018). 



 
 

23 
 

 

Figure 2.3: ‘ENTAP Lumbar Support Pillow’ 

(ENTAP 2016) 

2.13 THE POLYESTER-FILLED LUMBAR SUPPORT PILLOW 

The polyester-filled lumbar support pillow was made only for the purpose of this research 

by the ‘ENTAP’ company. This pillow had a poly-filling usually used in normal scatter 

cushions. This filling was used as customers who purchase lumbar support pillows usually 

use a similar cushion for back support (Botha 2018). The pillows had the same 

dimensions as the foam-filled ‘ENTAP Lumbar Support Pillows’. 

 

2.14 SUMMARY OF RELEVANT ANATOMY OF THE LUMBAR 

SPINE 

When discussing the lumbar spine, it is important to have an overview of the bony 

anatomy and the soft tissue found in this region. The lumbar spine is made up of five 

vertebrae which are L1 to L5. The anatomy of the lumbar spine comprises of the 

vertebrae, linked together by joint capsules, ligaments, tendons and muscles with a 

widespread innervation. The flexibility of the lumbar spine allows for movement in different 

planes. The zygapophyseal joints are between the vertebral bodies and allow for mobility 

of the vertebral column. The stability of the lumbar spine is provided by the facet joints 

which are found at every spinal level between and behind the adjacent vertebrae (Allegri 

et al. 2016). 
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2.14.1 Typical lumbar vertebra 

A typical lumbar vertebra consists of a vertebral body, a vertebral arch, as well as seven 

processes i.e. one spinous process, two transverse processes, two superior articular 

processes and two inferior articular processes (Figure 2.4).  

 

The vertebral body takes most of the force placed on the lumbar vertebrae. Vertebral 

bodies increase in size as the vertebral column descends. The vertebral body consists of 

trabecular bone which contains the red marrow and is surrounded by a thin external layer 

of compact bone. The arch and the posterior aspect of the vertebral body form the 

vertebral or spinal canal, and this contains the spinal cord within. The spinal cord ends 

between L1 and L2. The distal bulbous part of the spinal cord is known as the conus 

medullaris which then tapers and ends as the filum terminale. Distal to the filum terminale 

is a collection of nerve roots which is called the cauda equina (Dawodu 2018).  

 

A typical lumbar vertebra also contains four articular processes, two superior and two 

inferior, which contact the inferior and superior articular processes of adjacent vertebrae, 

respectively. The point at which superior and inferior articular processes meet is known as 

a facet, or a zygapophyseal joint. Facet joints or zygapophyseal joints are synovial, 

diarthrodial joints which are encircled by connective tissue which provides fluid to lubricate 

and supply nutrients to the joint (Bridwell 2018; Welch et al. 2011: 1-24). The diarthrodial 

joint and orientation of the facet joint allow for limited translation and rotation of adjacent 

vertebrae (Welch et al. 2011: 1-24).  The facet joint surface is made up of cartilage which 

allows the joint to articulate smoothly against each other (Bridwell 2018). These joints help 

keep the vertebra aligned, control the range of motion, and are weight-bearing in several 

positions. The spinous process projects posteriorly and inferiorly from the vertebral arch 

and overlaps the inferior vertebrae to a certain degree, dependent on the region of the 

spine. Lastly, the two transverse processes project laterally from the vertebral arch in a 

symmetric fashion. 

 

A typical lumbar vertebra has several features that are distinct from those typical of the 

cervical or thoracic vertebrae. The most notable difference is the presence of a much 

larger vertebral body. The spinous process is shorter and thicker in relation to the size of 

the vertebra, and it projects perpendicularly from the vertebral body. The articular facets 

are distinctly vertical, with the superior facets directed posterior-medially and medially. 

The facets also have the unique feature of a curved articular surface. This is one feature 

that differentiates lumbar vertebrae from thoracic. There is also the addition of the 
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mammillary process on the posterior aspect of the superior articular process. The facet 

joints, IVD‟s and spinal ligament link adjacent vertebrae of the spinal column, it provides 

support, it also limits load and allows for transfer of loads on the spine (Welch et al. 2011).  

The thickness of the intervertebral discs is dependent on location in the spine. 

Compression forces are greater within the lumbar region and therefore the discs are 

between nine and 17 millimetres in thickness (White el al. 1990: 1-8). 

 

Figure 2.4: A typical lumbar vertebra 

(Fandom 2017) 

 

2.14.2 Atypical lumbar vertebra 

There is only one lumbar vertebra that may be considered atypical. This lumbar vertebra 

is L5 which has the largest body and transverse processes of all the other vertebrae. The 

anterior aspect of the body is greater in height when compared to the posterior aspect. 

This creates the lumbosacral angle between the lumbar region of the vertebrae and the 

sacrum (Waxenbaum and Futterman 2017). 

 

2.14.3 Lumbar lordosis 

Lumbar lordosis is defined as the normal, convex curvature of the lumbar spine. This 

secondary curvature is developed postnatally when one learns to walk which results in the 

upright posture (Mosby‟s Medical Dictionary 2009). The lumbar lordosis is measured on a 

radiograph, with the Cobb method is most commonly used. When using the Cobb method, 

the normal lumbar lordosis may range from 20° to 40° (Ayad et al. 2013: 1-4; Tuzun et al. 

1999: 308-312). Hyperlordosis is determined when there is an increase in the lordotic 

angle (more than 40 degrees) and hypolordosis is when there is a decrease in the lumbar 

lordosis (less than 20 degrees) (Tuzun et al. 1999: 308-312). Lumbar lordosis by effect of 
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sitting versus standing posture was studied by radiographic evaluation. The study 

revealed that the lumbar lordosis decreased by 50% when sitting, compared with 

standing. This finding was clinically significant as it may explain the reason for the 

increased intradiscal pressure when seated and the benefit of a lumbar support pillow that 

will increase the lumbar lordosis (Dinsay et al. 1997: 2571-2574; Cho et al. 2015: 1983-

1985). 

 

2.14.4 Intervertebral discs (IVD) 

There are five discs in the lumbar spine. These discs are fibrocartilaginous and separate 

all the lumbar vertebrae. They are responsible for two inches of the overall height in the 

adult human. The IVD‟s are an important component of the vertebral column. The discs 

have a dual purpose - to allow for proper absorption and distribution of stress during 

compressive load bearing of the spine. The IVD comprises part of a joint complex which 

allows various movements of the spine such as flexion, extension, rotation and lateral 

flexion. The individual components of the disc are each unique in their molecular 

composition and work in conjunction to be able to resist the forces that they are subjected 

to.  

The lumbar discs are taller and wider compared to the cervical and thoracic discs. Yet, the 

lumbar discs are more vulnerable to injury. This occurs because the discs in the lumbar 

spine have a greater range of motion while under great axial load (a downward force 

caused by gravity and the weight of the body) (Liu and Benzel 2015). Billy et al. (2014) 

investigated lumbar disc changes associated with prolonged sitting, who revealed that the 

biggest decrease in the height of the disc was found at L4 to L5 after sitting for prolonged 

periods of time without taking breaks intermittently (Billy et al. 2014: 790-795).   

The lumbar discs share one unique anatomical difference when compared with the 

cervical and thoracic discs. This anatomical oddity is that the lumbar discs are completely 

avascular and therefore rely on simple diffusion for their waste removal and nourishment. 

The poor blood supply in the lumbar spine is the origin for many of the causes of low back 

pain. Understanding the mechanism by which the disc performs its task, is mandatory to 

understand the anatomy of the IVD. 

There are three anatomical regions in the lumbar discs. These include: 

1. The gelatinous nucleus (nucleus pulposus). 

2. The fibrous annulus fibrosus. 

3. The cartilaginous vertebral endplates (Choi 2009: 39-44). 
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2.14.4.1 The Nucleus Pulposus 

The nucleus pulposus is made up of gelatinous material. It is centrally located and is 

made up of collagen fibres which are randomly arranged and elastin fibres which are 

radially organised (KenHub 2018). The nucleus pulposus is surrounded by the anulus 

fibrosus and the endplates (Figure 2.5). The cells of the nucleus produce two types of 

molecules and these create the substance of the nucleus pulposus. The substances of 

the nucleus pulposus are type II collagen (17%) and proteoglycan (65%). Proteoglycans 

are important as they have a high affinity for water and are responsible for the high water-

content in a healthy young intervertebral disc. This high water-content is needed for 

proper spinal biomechanics. A decrease in proteoglycans can start degenerative disc 

disease which can then cause symptomatic annular tears, herniations, collapse and 

chronic disc-related pain (Gillard 2017). 

2.14.4.2 The Annulus Fibrosus 

The annulus fibrosis a tough circular exterior of the intervertebral disc which surrounds the 

soft gelatinous nucleus pulposus. The annulus fibrosus is made up of a ring of ligament 

fibres that encloses the inner core of the disc (the nucleus pulposus) and connects the 

spinal vertebrae above and below the disc securely (Veritashealth 2018). The annulus 

fibrosus is not as water rich as the nucleus pulposus, it still is made up of 65% water as 

one of its cells still produce the substance proteoglycans (20%). The annulus has two 

cells, one being chondrocytes which produce proteoglycans and the other being 

fibroblasts which mainly produces type I collagen. Type I collagen is the strongest type of 

collagen, therefore making the annulus fibrosus stronger than the nucleus pulposus. The 

main function of the annulus is to contain axial-load related deformation of the nucleus 

and therefore preventing herniation of the nucleus pulposus (Bogduk 2008: 11-28).  

2.14.4.3 The Vertebral Endplates 

The vertebral endplates are positioned above and below most of the annulus fibrosus and 

the whole of the nucleus pulposus (Gillard 2017). The superior and inferior cartilaginous 

vertebral endplate (each are 0.6 to one millimetre (mm) thick) cover the inferior and 

superior portions of the discs. The endplates bind the discs to their respective vertebral 

bodies (Gillard 2017; Newell et al. 2017: 420-434). The endplates contain molecules 

which are proteoglycan, water and collagen. The endplates are biochemically similar to 

the annulus and nucleus and are therefore considered part of the disc and not part of the 

vertebral body. The nucleus and anulus are attached to the endplate firmly, except at the 

periphery. Therefore, separation of the nucleus and annulus from the vertebral endplate is 
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difficult. The main function of the vertebral endplate is to act as a semi-permeable 

membrane. This allows metabolites and nutrients to enter the disc through diffusion and 

waste products to diffuse out of the disc. It also stops bigger molecules such as the 

proteoglycans from exiting the nucleus pulposus and the annulus fibrosus (Gillard 2017).  

 

Figure 2.5: A typical intervertebral disc  

(Marianne 2014) 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6: Structures of an intervertebral disc  

(Doctorlib 2015) 

 

2.15 THE HAWTHORNE EFFECT  

The Hawthorne Effect refers to the concept of a changed behaviour due to the participant 

being singled out to participate in the research. A hallmark of the Hawthorne Effect would 

be an effort by the participants to improve productivity, thereby creating improved results 
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(Macefield 2007: 145-154). The Hawthorne Effect has been a factor in numerous clinical 

studies. However, there has been much critique of its validity or its place in research.  

The Hawthorne Effect does not require direct observation, nor does it require feedback to 

influence experimental subjects (Campbell et al. 1995: 590-594). If the Hawthorne Effect 

is taken into consideration, the following should be considered:  

- The truck drivers feel the need to please the researcher as a result of being 

chosen or singled out to take part in the research trial.  

- Any form of perceived compensation by the researcher to the participants – such 

as the possibility of the transport company buying them lumbar support pillows 

(Jagarnath 2012). 

 

2.16 CLINICAL USEFULNESS OF MEASUREMENT TOOLS 

Vianin (2008: 161-163) researched the clinical usefulness of the Oswestry Low Back 

Disability Questionnaire and found that the questionnaire showed an effective construct 

validity due to its consistency with other measurement tools and due to it being used to 

compare other measures that assess LBP disability. Internal consistency is achieved by 

the questionnaire. Cronbach alpha (α) varies from 0.71 to 0.87 (Fairbank and Pynsent 

2000; Roland and Fairbank 2000: 2940-2952). The test-retest reliability has shown to be 

effective, the values vary depending on the time between the measurements from r = 0.83 

to 0.99 (Fairbank and Pynsent 2000; Roland and Fairbank 2000: 2940-2952; Davidson 

and Keating 2002: 8-24). The score is lower when there is a longer period between 

repeated measurements and responsiveness to the questionnaire is said to be high 

(Vianin 2008: 161-163). 

Rice (2018) researched the NPRS as an effective measurement tool and found that at 

four weeks, the NPRS revealed moderate reliability (Intraclass Correlation Coefficient 

(ICC), 0.72) when compared with the Neck Disability Index (NDI) (ICC, 0.92). At three 

months follow-up, the NPRS revealed fair and poor reliability (ICC, 0.48) when compared 

with the NDI which showed effective reliability (ICC, 0.95). The NPRS showed effective 

responsiveness (region under curve varied from 0.78 to 0.93) and effective construct 

validity (p<0.001). 

 

When looking at the PGIC scale, there is a high test-retest reliability (ICC 0.9) (Costa et al. 

2008: 2459-2463). There is a strong link between the PGIC and the participants‟ ratings of 

the significance of change (Pearson‟s r = 0.90) show that there is face validity (Watson et 

al. 2005). There is also satisfaction measured by the patient when using this scale 

(Spearman's rho 0.56-0.70) (Fischer et al. 1996). 
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2.17 CONCLUSION 

Despite the high incidence and prevalence of LBP in truck drivers, little attention has been 

focused on addressing the factors contributing to this condition as well as ensuring 

mechanisms are put in place to reduce the morbidity associated with the condition. This 

study will be one of the first in South Africa to determine the impact of a lumbar support in 

reducing LBP and worker absenteeism in long-distance truck drivers. 
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CHAPTER THREE 

MATERIALS AND METHODS 

The methodology describes the exact steps that were undertaken to address the 

hypotheses and research question. This chapter will discuss the study design; the method 

of approval to conduct the study; the study population; the sample size; the study setting, 

the sample characteristics; the inclusion and exclusion criteria; the research procedure; a 

description of the lumbar support pillows that were used; the measurement tools that were 

used; limitations that were experienced in the study; the statistical analysis used and the 

ethical considerations that were put in to place. 

3.1 STUDY DESIGN 

This study was designed as a quantitative, double blinded, true experimental study trial, 

conducted at a large trucking company in the eThekweni area. The company gave the 

researcher permission to conduct the research (Appendix K). Individuals were randomly 

allocated to one of three groups - group A having no lumbar support pillow, group B 

wearing an ‘ENTAP Lumbar Support’ and group C wearing a polyester-filled lumbar 

support pillow. Approval to conduct this study was obtained by the Institutional Research 

Ethics Committee (IREC) (IREC Reference Number: REC148/17) (Appendix L). 

3.2 APPROVAL TO CONDUCT THE STUDY 

Contracts were drawn up between the researcher and the ‘ENTAP Lumbar Support Pillow’ 

company (Appendix G); and between the researcher and the research assistant 

(Appendix F). Approval for this study was then obtained from the Research Higher 

Degrees Committee (RHDC) and the Institutional Research Ethics Committee (IREC) of 

the Durban University of Technology (DUT) (IREC Reference Number: REC148/17) 

(Appendix L).  

3.3 STUDY POPULATION 

The study population was 132 long-distance truck drivers working for a large transport 

company in the eThekwini Municipality of KwaZulu-Natal. A long-distance truck driver is 

defined as a person who drives a truck in a 200 to 300 km radius or greater from their 

home terminal for 26 days in a month (Complete School of Truck Transportation 2014; 

Supergroup 2017). The participants age, race and gender were recorded. 
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3.4 PARTICIPANT RECRUITMENT 

The participants were the employees of a large transport company in KwaZulu-Natal. The 

directors at the company agreed to allow their drivers to participate in the study 

(Appendix K). The participants were recruited by the researcher during a meeting with 

twenty truck drivers, explaining what the research entailed and the rest of the participants 

were recruited by word of mouth. All 132 truck drivers were invited but not all of them were 

in the same place at that given time of the meeting, therefore only twenty truck drivers 

were able to attend. Participation in the study was voluntary. 

3.5 SAMPLE SIZE AND ALLOCATION 

Purposive sampling was used to select long-distance truck drivers with LBP working at the 

selected company. The sample size was based on a total population of 132 long-distance 

truck drivers within the company. The sample size for this study only included truck drivers 

with current LBP. The sample size (n = 63) of long-distance truck drivers with current LBP 

was determined after consultation with a statistician to be a total of 63 participants. This 

was worked out by a power analysis using the F-test with an effect size of 0.35, an α of 

0.05 and a power of 80.64%, showed that a minimum of 21 participants were required per 

group (Singh 2017). The researcher did endeavour to recruit more than 63 participants as 

this would have increased the power of results. These 63 participants were divided into 

three groups, allowing for 21 participants per group. The participants were randomly 

allocated into one of three groups: Group A, Group B or Group C. Random allocation was 

done by the participant drawing a piece of paper marked either A, B or C from a small 

box. The researcher was blinded as to which lumbar support pillow was in which group 

and assistance was provided by the research assistant (Appendix F). Group A included 

participants who had no lumbar support pillow, group B included participants wearing an 

‘ENTAP Lumbar Support Pillow’ and group C included individuals wearing a polyester-

filled lumbar support.  

3.6 STUDY SETTING 

The research took place at a company in an industrial area, Westmead in Durban. The 

company is a leading transport logistics and mobility group, providing end-to-end supply 

chain solutions, fleet management and dealership services to a diversified global 

customer base. The business combines the skills of a team with more than 20 years of 

supply chain experience.  
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3.7 SAMPLE CHARACTERISTICS 

The truck drivers are predominantly Black males who work 26 days in a month and are all 

South African Citizens. The truck drivers get 15 working days leave in a year and are 

actively working for 14 hours a day. This includes duties such as loading and unloading 

trucks as well as driving the trucks (Supergroup 2016). This excludes one hour of lunch 

and nine hours of consecutive rest; therefore, they spend 364 hours in their trucks every 

month. All the drivers drive the same type of trucks with the same set-up inside each. 

Each of the trucks are 22 metres (m) long, they all have a sleeping compartment and the 

features of the truck driver seats are: 

- Height adjustable 

- Weight adjustable 

- Horizontal adjustment 

- Seat cushion depth adjustment 

- Mechanical suspension function (Supergroup 2016). 

 

Figure 3.1: Inside a truck cabin 

(Truck&Trailer 2019) 

 

3.8 INCLUSION AND EXCLUSION CRITERIA 

a. Inclusion criteria                                 

1. The driver must currently be experiencing LBP which is defined as pain, muscle 

tension, or stiffness localised below the costal margin and above the inferior 

gluteal folds (Chou 2011). 
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2. Drivers who drive more than 200-km radius from their home terminal for 26 days a 

month. 

3. The drivers need to be literate in order to complete and understand the 

questionnaire. 

 

b.  Exclusion criteria         

1. Truck drivers not willing to take part in the study. 

2. Participants already using any type of lumbar support. 

3. If the participant had any organic causes of LBP for example tumours or 

tuberculosis related spine pain.  

4. Truck drivers who do not currently have LBP. 

 

3.9 RESEARCH PROCEDURE 

3.9.1 Initial approach to prospective participants 

The prospective participants were approached by the researcher and research assistant 

where the purpose of the research was verbally explained to them. Those expressing 

willingness to participate were asked the following questions (Appendix A): 

1. Will you be willing to take part in my study?  

2. Do you suffer from LBP? This can be pain that is always there or LBP that comes 

and goes. 

3. What distance do you drive monthly? 

4. Do you already have a lumbar support pillow in your truck? 

5. Do you have any organic causes of LBP such as tuberculosis of the spine, 

tumours in the spine? 

6. How long have you had LBP for? 

7. Is the pain always there or does it come and go? 

They would have needed to answer “Yes” to Questions One and Two; they must have 

driven more than a 200 to 300 km radius from their home terminal for 26 days a month 

(Complete School of Truck Transportation 2014; Supergroup 2017); they must not be 

using a lumbar support pillow in their trucks; and they must not have any organic causes 

of LBP to be eligible to participate in this study. This was kept on paper record (Appendix 

A). 
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3.9.2 Informed Consent and Briefing Session 

At their workplace, participants were given a detailed explanation of the study, both 

verbally and through a letter of information (Appendix H). The truck drivers were allowed 

to ask any questions and withdraw from the study at any time. 

After obtaining written informed consent (Appendix I), the researcher assessed if the 

participants met the inclusion criteria (Appendix A).  

3.9.3 Random allocation of the participants into one of three groups 

A research assistant coded the two different lumbar support pillows (Group A was 

individuals who received no lumbar support pillow, the ‘ENTAP Lumbar Support Pillow’ 

was group B and polyester-filled lumbar support pillow was Group C) without the 

researcher being aware. The coding of the pillows and grouping was done by a research 

assistant prior to the start of the study. To minimise researcher bias, the researcher was 

unaware of the numbering system. Random allocation was done by the participant 

drawing a piece of paper marked either A, B or C from a small box. The research 

assistant then distributed the lumbar support pillows to the participants and the study took 

place over a period of six weeks. The researcher was blinded as to which lumbar supports 

are within which group. A contract was signed by the research assistant who was also 

fluent in isiZulu and was able to translate if needed (Appendix F). 

3.9.4 Baseline assessment and procedure 

The participants completed the Oswestry Low back Disability Questionnaire (Fairbank and 

Pynsent 2000) and NPRS (Childs et al. 2005: 1331-1334) for this study. The lumbar 

support pillows were given to the participants depending on which group they were in. The 

research assistant demonstrated to the truck drivers how to fit the lumbar support pillow 

onto the truck seats. The participants who received the lumbar support pillows were 

informed not to reveal which pillow they received to the researcher throughout the study.  

Both the lumbar support pillows looked the same to prevent the researcher from 

identifying them.  Only at the end of the study the researcher was made aware of the 

groupings of the participants. The participants always drove with the lumbar support 

pillows in place and the researcher visited the work place once a week to check whether 

the truck drivers who were in the yard had the lumbar support pillows in their trucks. The 

truck drivers were also told to report any discomfort whilst using the lumbar support pillow 

to the driver trainer who would then report it to the researcher and the participant would be 

excluded from the study.  
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3.9.5 Three-week procedure 

Participants completed the Oswestry low back Disability Questionnaire, the NPRS and 

PGIC Scale.  

3.9.6 Six-week procedure 

Participants completed the Oswestry low back Disability Questionnaire, the NPRS and the 

PGIC Scale. The participants were thanked and advised on low back maintenance care.  

3.9.7 Control of work factors 

All truck drivers drove the same type of trucks with the same seats and had the same 

sleeping arrangements inside each of the trucks. The truck drivers were all long-distance 

truck drivers, transporting heavy loads, and all drove similar distances and routes. This 

would therefore expose the truck drivers to the same risk factors for LBP. 

3.10 DESCRIPTION OF THE TWO LUMBAR SUPPORT PILLOWS 

The lumbar support pillows that will be used are: ‘ENTAP Lumbar Support Pillow’ and the 

polyester-filled lumbar support pillow. 

3.10.1 ENTAP foam-filled lumbar support pillow 

The ‘ENTAP Lumbar Support Pillow’ is made from high-quality foam moulded into the 

correct shape to support the low back. The ‘ENTAP Lumbar Support Pillow’ is compact 

and firm, therefore it is ideal for car seats or office chairs. The lumbar support pillow is 

protected with a pure cotton cover which is zipped for easy removal and has a velcro strap 

to secure the support to the seat. The pillow is designed to keep the person upright, alert 

and productive throughout the day whilst maintaining the correct spinal alignment and 

decreasing LBP and muscle fatigue. This pillow also has a Non-Abusive Psychological 

and Physical Intervention (NAPPI) Code which enables the purchaser to apply for 

reimbursement from a medical aid scheme (ENTAP 2016). The lumbar support pillow will 

not cure LBP but will be palliative in contributing to a decrease in LBP. 

3.10.2 Polyester-filled lumbar support pillow 

The polyester-filled lumbar support pillow was shaped the same as the ‘ENTAP Lumbar 

Support Pillow’ and was protected with the same luxury pure cotton cover, had a zip and a 

velcro strap to secure the support to the seat. The only difference between the two was 

that this lumbar support pillow was filled with polyester instead of foam. The participants 
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were not able to tell the difference between the two.  This lumbar support pillow was made 

by the „ENTAP’ company for the purposes of this research study only. 

3.11 MEASUREMENT TOOLS 

3.11.1 The Numerical Pain Rating Scale (NPRS) 

Participants used the NPRS to rate their LBP levels at baseline, three weeks and at six 

weeks. Numerical Pain Rating Scale (NPRS) has a high test-retest reliability which has 

been observed in both literate and illiterate patients (Hawker 2011).  

3.11.2 The Oswestry LBP Disability Questionnaire 

The Oswestry Low Back Disability Questionnaire is an important tool that disability 

evaluators and researchers use to measure a patient‟s functional disability (Fairbank and 

Pynsent 2000). This questionnaire is known as the „gold standard‟ of low back functional 

outcome tools. This questionnaire was used in the research to determine the 

participant‟s disability at baseline, at three weeks and after using the lumbar support 

pillow for six weeks. 

3.11.3 Patients’ Global Impression of Change (PGIC) scale 

The self-report measure, PGIC reflects a patient's belief about the efficacy of treatment. 

Patient Global Impression of Change (PGIC) is a seven-point scale depicting a patient's 

rating of overall improvement (Hurst and Bolton 2004: 26-35). This scale was used after 

three weeks and six weeks of using the lumbar support pillow. It helped determine 

whether there was an improvement in the participants‟ LBP after using the lumbar 

support pillow. 
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3.12 A SUMMARY OF THE RESEARCH PROCEDURE 

Permission was obtained from Directors (Appendix K) of the selected company. Approval 

to conduct the study was obtained from RHDC and IREC (Appendix L). 

↓ 

The sample population of 63 participants with current LBP was obtained from a trucking 

company at Westmead, Pinetown in Durban. 

↓ 

Participants were selected using purposive, random sampling. 

↓ 

Informed consent was obtained from the participants at a briefing session. 

↓ 

Participants filled out a general questionnaire to determine whether they met the inclusion 

criteria (Appendix A). 

↓ 

Participants were divided into three groups. This allocation was blinded for the researcher. 

Group A received no lumbar support pillow, Group B received an ‘ENTAP Lumbar Support 

Pillow’ and Group C received a polyester-filled lumbar support pillow. 

↓ 

Those included, completed a baseline questionnaire which included the NPRS and the 

Oswestry LBP Scale (Appendix C). 

↓ 

After three weeks, participants completed the NPRS, the Oswestry LBP Scale and the 

PGIC (Appendix D). 

↓ 

After six weeks, participants completed the NPRS, the Oswestry LBP and the PGIC 

(Appendix E). 

↓ 

Data was coded on an EXCEL spread sheet and was thereafter analysed by a statistician 

using SPSS version 25.0. 
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Figure 3.2: Flow diagram showing the research process from enrolment to analysis of the 

sample population  

 

3.13 LIMITATIONS 

The participants were driving their trucks most days and therefore the researcher was 

unaware whether the participants were always wearing their lumbar support pillows as 

well as having the lumbar support positioned correctly when driving. Once a week the 

researcher checked up on the truck drivers in the yard at that time. Unfortunately, not all 
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truck drivers were in the yard when the researcher was there. It is assumed that the 

participants answered all questions truthfully. Due to human resource, time and financial 

constraints this study was limited to participants from one company only.  

3.14 STATISTICAL ANALYSIS 

Data Synthesis and Analysis 

IBM Statistical Package for the Social Sciences (SPSS) version 25.0 was used to analyse 

the data. A p value <0.05 was considered as statistically significant. The mean body mass 

and height were compared between the three treatment groups using the one-way 

ANOVA tests. Repeated measures ANOVA testing was used to assess the treatment 

effect of the intervention group when compared with the other groups. A significant time x 

group interaction effect indicated a significant treatment effect. The direction of the effect 

was assessed using profile plots. Post hoc comparison of the intervention effect between 

time points and between treatment groups was done using a Bonferroni correction for 

multiple testing (Esterhuizen 2018).  

3.15 ETHICAL CONSIDERATIONS 

 Permission had been received from the company and directors to conduct the 

study (Appendix K). 

 Participants were given a letter of information to inform them of the study 

(Appendix H) and the drivers were required to sign both the letter of consent 

(Appendix I) and the letter of information. 

 A letter of confidentiality was signed by each participant and the researcher. It 

stated that the information was to be kept between the researcher and the 

participant and would not be discussed with their employer (Appendix J). 

 A memorandum of understanding between the manufacturer and the researcher 

was signed (Appendix G). 

 A contract was signed by the research assistant stating that s/he would help 

throughout the data collection and abide by the blinding process by not telling the 

researcher which lumbar support was used by which group (Appendix F). 

 All information obtained was only used and seen by the researcher, the supervisor 

and the statistician. It was kept in safe storage during the research study. 

 The data will be kept safely at the Durban University of Technology – Chiropractic 

Programme for five years and will then be shredded and disposed of. 

 The participants were informed that taking part in the research was optional and 

that they should not feel compelled to participate. 
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 Participation was voluntary, and no remuneration was given to the participants. 

 Autonomy – the participants were able to make their own decisions without any 

influence from others. 

 Non-maleficence – the intervention did not harm the participants. 

 Beneficence - if the intervention proved to be beneficial, the company would be 

advised by the researcher to purchase the lumbar support pillows for all their 

trucks – this would benefit the truck drivers. This study will also benefit 

Chiropractors as lumbar support pillows can possibly assist in the management of 

a patient with LBP. 

 Justice – every truck driver who took part in the research study had an opportunity 

to give his own opinions without discrimination. 

 There was a research assistant to avoid researcher bias. 

 The welfare of the participant was the goal of this clinical trial. 

 The researcher visited the company once a week during the data collection 

process and the participants informed the researcher if their LBP got worse. If the 

LBP increased, the lumbar support was removed from the participant‟s truck. 
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                                  CHAPTER FOUR 

        RESULTS 

 

This chapter describes the analysis of the data collected in this dissertation. The findings 

are related to the research question and hypotheses that guided this study.  

 

4.1 INTRODUCTION 

Sixty-three long-distance truck drivers with LBP were selected by purposive sampling from 

the 132 drivers working for a South African‟ transport company. The 63 participants were 

randomly allocated to three equal groups, with 21 participants in each group. „Group A‟ 

had no lumbar support; while „Group B‟ had the „ENTAP Lumbar Support Pillow‟ and 

„Group C‟ had a polyester-filled lumbar support whenever driving for the duration of the 

six-week study period. Participants completed the Oswestry Low Back Disability 

Questionnaire, the NPRS and PGIC Scale at the start of the study, at three weeks and at 

six weeks (the end of the study). 

 

4.2 DEMOGRAPHICS (APPENDIX A) 

 

4.2.1 Age 

Table 4.1:   Age distribution within groups 

AGE (years) 

GROUP A 

(n=21) 

GROUP B 

(n=21) 

GROUP C 

(n=21) 

Count % Count % Count % 

20-25 0 0.0 0 0.0 1 4.8 

26-30 2 9.5 2 9.5 1 4.8 

31-35 3 14.3 5 23.8 4 19.0 

36-40 4 19.0 3 14.3 4 19.0 

41-45 3 14.3 4 19.0 3 14.3 

46-50 3 14.3 4 19.0 2 9.5 

51-55 5 23.8 2 9.5 2 9.5 

56-60 1 4.8 1 4.8 3 14.3 

61-65 0 0.0 0 0.0 1 4.8 

TOTAL 21 100 21 100 21 100 
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The median age group in all groups was 41-45 years (the median age in Group A was 

43.5 years, in Group B 41.6 years and in Group C 41.8 years). The mode for Group A was 

51-55, for Group B 31-35 years and for Group C 31-35 and 36-40 years of age. The mean 

age group for Group A, B and C was 41-45 years of age. In Groups A and B 85.7% (n=18) 

of subjects were aged 31-55 years and in Group C, 71% (n=15) fell into this age range. 

Group C had the greatest number of participants (n=3, 14%) in the 56-60 age group. The 

table suggests that the age of subjects was similarly distributed in the three study groups, 

with the majority of subjects in each group aged between 31 and 55 years. 

 

4.2.2 Height and Body Mass 

Table 4.2: Height and body mass distribution within groups  

 GROUP A 

(n=21) 

GROUP B 

(n=21) 

GROUP C 

(n=21) 
p value 

Mean 
Standard 

Deviation 
Mean 

Standard 

Deviation 
Mean 

Standard 

Deviation 

Height 

(metres) 
1.7 .1 1.7 .1 1.8 .0 0.103 

Weight 

(kilograms) 
79.1 7.9 81.0 8.4 83.9 8.0 0.173 

 

One-way analysis of variance (ANOVA) determined that there was no statistically 

significant difference between groups for the height (p=0.103) and body mass (p=0.0173) 

of participants. 

 

4.2.3 Distance driven monthly by truck drivers 

The information below was obtained from Question number three of the initial general 

questionnaire (Appendix A). 

Table 4.3: Distance driven monthly per group 

DISTANCE DRIVEN 

MONHTLY (kms) 

GROUP A 

(n=21) 

GROUP B 

(n=21) 

GROUP C 

(n=21) 

TOTAL 

(N=63) 

6000-7000 Count 1 0 0 1 

% 4.8 0.0 0.0 1.6 

8000-9000 Count 5 3 8 16 

% 23.8 14.3 38.1 25.4 

10 000 + Count 15 18 13 46 

% 71.4 85.7 61.9 73.0 

TOTAL Count 21 21 21 63 

% 100 100 100 100 



 
 

44 
 

 

The majority of individuals in all three groups travelled a distance of 10 000 kilometres or 

more per month. There was no statistically significant difference between groups for 

distance driven monthly (Pearson‟s Chi Square=5.2 and p=0.267). 

 

4.2.4 Length of time the participants had been experiencing LBP 

The information below was obtained from Question number six (Appendix A). 

Table 4.4: Length of time participants had been experiencing LBP per group 

How long have you had low 

back pain for? 

GROUP A 

(n=21) 

GROUP B 

(n=21) 

GROUP C 

(n=21) 
TOTAL 

1 month to 1 year 
Count 6 8 6 20 

% 28.6 38.1 28.6 31.7 

2 - 3 years 
Count 6 5 4 15 

% 28.6 23.8 19.0 23.8 

4 - 5 years 
Count 2 2 4 8 

% 9.5 9.5 19.0 12.7 

6 - 7 years 
Count 4 3 6 13 

% 19.0 14.3 28.6 20.6 

8 - 9 years 
Count 2 1 1 4 

% 9.5 4.8 4.8 6.3 

9 - 10 years 
Count 0 2 0 2 

% 0.0 9.5 0.0 3.2 

Over 10 years 
Count 1 0 0 1 

% 4.8 0.0 0.0 1.6 

TOTAL 
Count 21 21 21 63 

% 100.0 100.0 100.0 100.0 

 

As seen in the table above, most of the participants (n=20, 31.7%) in all three groups had 

been experiencing LBP for a period of between one month and one year. The mean for 

group A was three years duration, it was 2.5 years duration for group B and was 2.7 years 

duration for group C. The mode for Group A was one month to one year and two years to 

three years; B was one month to one year; and the mode for Group C was one month to 

one year and six to seven years.  
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4.3 SUBJECTIVE MEASURE OUTCOMES 

4.3.1 THE NUMERICAL PAIN RATING SCALE (NPRS) 

4.3.1.1 Overall treatment effect 

Table 4.5: The overall treatment effect measured using the NPRS 

Effect Wilk’s lambda p value 

Time 0.290 <0.001 

Time x group 0.122 <0.001 

Group F=40.39 <0.001 

 

There was a highly significant treatment effect overall (time x group p<0.001) for the 

NPRS, indicating that the change in NPRS scores over time were different in the three 

groups. This allowed the results of the NPRS to be compared between groups. 

 

4.3.1.2 Tests of NPRS within subjects’ contrasts 

Table 4.6: Tests of NPRS within subjects’ contrasts overall 

Tests Within Subjects Contrasts 

Measure:   NPRS 

Source Time Type III 

Sum of 

Squares 

Df Mean 

Square 

F Significance Partial 

Eta 

Squared 

time x 

group 

Level 2 vs. 

Level 1 

20.698 2 10.349 6.324 0.003 0.174 

Level 3 vs. 

Level 1 

421.556 2 210.778 157.895 <0.001 0.840 

 

The tests within subjects‟ contrasts overall showed that the interaction of the time x group 

within the three groups overall was significant interaction at both three weeks (Level 2) 

(p=0.003) and six weeks (Level 3) (p<0.001) compared with the baseline (Level 1).   
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4.3.1.3 Comparison of NPRS between the groups 

Table 4.7: Comparison of the NPRS between Group A (no lumbar support pillow) and Group 

B (‘ENTAP Lumbar Support Pillow’) 

 

 

 

 

 

 

 

 

 

 

 

 

There was no statistically significant difference between the groups at baseline (p=0.181), 

but there was a significant difference between the groups at three weeks (p=016) and six 

weeks (p < 0.001). This, therefore means that the NPRS score in the ‘ENTAP Lumbar 

Support Pillow’ Group was lower than the no lumbar support group. 

 

Table 4.8: Comparison of the NPRS between Group B (‘ENTAP Lumbar Support Pillow’) and 

Group C (polyester-filled lumbar support pillow) 

Dependent Variable Parameter B Std. Error T Significance 

NPRS baseline Intercept 6.524 .214 30.520 .000 

[Group B] .048 .302 .158 .876 

[Group C] 0
a
 . . . 

NPRS 3 weeks Intercept 6.000 .249 24.115 .000 

[Group B] -1.000 .352 -2.842 .007 

[Group C] 0
a
 . . . 

NPRS 6 weeks Intercept 6.095 .218 27.899 .000 

[Group B] -4.810 .309 -15.566 .000 

[Group C] 0
a
 . . . 

 

Table 4.8 compared the ‘ENTAP Lumbar Support Pillow’ group with the polyester-filled 

lumbar support group. There was no difference between the groups at baseline (p=0.876), 

therefore making this data insignificant. There was a difference between the two groups at 

three weeks (p = 0.007) and at six weeks (p = 0.000). 

Dependent Variable Parameter B Std. Error T Significance 

NPRS baseline Intercept 6.571 .223 29.489 <0.001 

[Group A] -.429 .315 -1.360 0.181 

[Group B] 0 . . . 

NPRS 3 weeks Intercept 5.000 .253 19.755 <0.001 

[Group A] .905 .358 2.528 0.016 

[Group B] 0 . . . 

NPRS 6 weeks Intercept 1.286 .233 5.523 <0.001 

[Group A] 5.524 .329 16.778 <0.001 

[Group B] 0 . . . 
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4.3.1.4 The mean NPRS score within the three groups 

 

 

Figure 4.1: Profile plot showing the mean NPRS score within the three groups 

 

The mean NPRS score in the ‘ENTAP Lumbar Support Pillow’ group decreased from 6.57 

to 5.0 on the NPRS at three weeks and then decreased significantly to 1.28 on the NPRS 

at the six-week follow-up. In the polyester-filled lumbar support group, the mean NPRS 

decreased from about 6.52 on the NPRS scale to 6.0 at three weeks, it then slightly 

increased to 6.09 at the six-week follow-up. In the no lumbar support group, the Oswestry 

LBP Disability Questionnaire score decreased slightly from 6.14 on the scale to 5.90 at 

three weeks and then increased to 5.57 on the NPRS at the six-week follow up. 

 

Therefore, the findings revealed that the NPRS score in the ‘ENTAP Lumbar Support 

Pillow’ group decreased LBP in long-distance truck drivers to a greater extent when 

compared with the other two groups.  
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4.3.2 OSWESTRY LBP DISABILITY QUESTIONNAIRE SCORE 

4.3.2.1 The overall treatment effect 

Table 4.9: The overall treatment effect when using the Oswestry LBP Disability 

Questionnaire 

Effect Wilk’s lambda p value 

Time 0.626 <0.001 

Time x group 0.475 <0.001 

Group F=1.69 0.053 

 

There was a highly significant treatment effect overall (time x group p<0.001) for the 

Oswestry LBP Disability Questionnaire score, therefore the change in the score over time 

was different in the three groups.  

 

4.3.2.2 Tests of Oswestry LBP Disability Questionnaire score within 

subjects’ contrasts 

Table 4.10: Tests of Oswestry LBP Disability Questionnaire within subjects’ contrasts 

overall 

Tests of Within-Subjects Contrasts 

Measure:   Oswestry LBP Disability Questionnaire 

Source Time Type III 

Sum of 

Squares 

Df Mean 

Square 

F Significance Partial 

Eta 

Squared 

time x 

group 

Level 2 vs. 

Level 1 

6.095 2 3.048 1.593 0.212 .050 

Level 3 vs. 

Level 1 

391.079 2 195.540 29.542 <0.001 .496 

 

The tests within subjects‟ contrasts overall showed that the interaction of the time x group 

within the three groups was significant only at six weeks (Level 3) (p<0.001) compared 

with baseline (Level 1). 
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4.3.2.3 Comparison of the Oswestry LBP Disability Questionnaire Score 

between the groups 

Table 4.11: Comparison of the Oswestry LBP Disability Questionnaire score between Group 

A (no lumbar support pillow) and Group B (‘ENTAP Lumbar Support Pillow’) 

Dependent Variable Parameter B Std. Error T Significance 

Oswestry baseline Intercept 6.429 .721 8.913 .000 

[Group A] -1.333 1.020 -1.307 .199 

[Group B] 0
a
 . . . 

Oswestry 3 weeks Intercept 5.333 .646 8.257 .000 

[Group A] -.571 .913 -.626 .535 

[Group B] 0
a
 . . . 

Oswestry 6 weeks Intercept 1.095 .496 2.207 .033 

[Group A] 4.476 .702 6.377 .000 

[Group B] 0
a
 . . . 

 

Table 4.11 compared the no lumbar support group with the ‘ENTAP Lumbar Support 

Pillow’ group. It can be seen that there was no difference between these two groups at 

baseline (p=0.199) or at three weeks (0.535) and therefore this data was statistically 

insignificant. However, at six weeks there was a difference between the two groups 

(p=0.33) and therefore, this would be statistically significant.  

 

Table 4.12: Comparison of the Oswestry LBP Disability Questionnaire score between Group 

B (‘ENTAP Lumbar Support Pillow’) and Group C (polyester-filled lumbar support pillow) 

Dependent Variable Parameter B Std. Error T Significance 

Oswestry baseline Intercept 6.381 .821 7.773 .000 

[Group B] .048 1.161 .041 .967 

[Group C] 0
a
 . . . 

Oswestry 3 weeks Intercept 5.667 .703 8.059 .000 

[Group B] -.333 .994 -.335 .739 

[Group C] 0
a
 . . . 

Oswestry 6 weeks Intercept 5.571 .533 10.446 .000 

[Group B] -4.476 .754 -5.934 .000 

[Group C] 0
a
 . . . 
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Table 4.12 compared the polyester-filled lumbar support group with the ‘ENTAP Lumbar 

Support Pillow‟ group. There was no difference between the two groups at baseline 

(p=0.967) and at three weeks (p=0.739), therefore this data is statistically insignificant. At 

six weeks, a difference between the two groups can be seen (p=0.000), therefore this 

data is significant. 

 

In conclusion, the difference lies between the ‘ENTAP’ group and both the no support 

group and the polyester groups. It shows an improvement in activities of daily living and 

disability in the truck drivers‟ wearing the ‘ENTAP Lumbar Support Pillow’ (Group B) and 

either a worsening of LBP disability and activities of daily living or no improvement in 

activities of daily living and LBP disability group A and C.  

 

4.3.2.4 The mean Oswestry LBP Disability Questionnaire score within the 

three groups 

 

 

Figure 4.2 Profile plot showing the mean Oswestry LBP Disability Questionnaire score 

within the three groups 

 

The mean Oswestry LBP Disability Questionnaire score in the ‘ENTAP Lumbar Support 

Pillow’ group decreased from 6.43 to 5.33 at three weeks and then decreased significantly 

to 1.09 at the six-week follow-up. In the polyester-filled lumbar support group, the mean 

Oswestry LBP Disability Questionnaire score decreased from 6.38 to 5.67 at three weeks, 

it then slightly increased to 5.8 at the six-week follow-up. In the no lumbar support group, 
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the Oswestry LBP Disability Questionnaire score decreased slightly from 5.1 on the scale 

to 4.76 at three weeks and then increased to just below 5.57 at the six-week follow up. 

 

Therefore, the results of the Oswestry LBP Disability Questionnaire revealed a decrease 

(improvement in disability caused from LBP) in the score when the long-distance truck 

driver used the ‘ENTAP Lumbar Support Pillow’ when compared with the other two 

groups. 

 

4.3.3 PGIC SCALE 

4.3.3.1 The overall treatment effect when using the PGIC Scale 

Table 4.13: The overall treatment effect when using the PGIC Scale 

Effect Wilk’s lambda p value 

Time 0.820 0.005 

Time x group 0.595 <0.001 

Group F=31.7 <0.001 

 

There was a highly significant treatment effect overall (time x group p<0.001) for the PGIC 

scale, revealing that the change in the score over time was different in the groups. 

 

4.3.3.2 The mean PGIC score  

 

 

 

Figure 4.3: Profile plot showing the mean PGIC Scale score within Group B and Group C 
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As seen in figure 4.3, the mean PGIC Scale score in the ‘ENTAP Lumbar Support Pillow’ 

group went from 6.56 at three weeks to 6.9 at six weeks, therefore showing an 

improvement in LBP whilst using the „ENTAP Lumbar Support Pillow.’ The polyester-filled 

lumbar support pillow group went from 6.45 at three weeks to 5.10 and therefore 

decreased (worsened) in this group. 

 

The profile plot shows that the mean PGIC score increased (improved) in the ‘ENTAP 

Lumbar Support Pillow’ group while it decreased (worsened) in the polyester-filled lumbar 

support group.  

 

4.3.4 DEGREE OF CHANGE 

4.3.4.1 The overall treatment effect  

Table 4.14: The overall treatment effect when using the Degree of Change Scale 

Effect Wilk’s lambda p value 

Time 0.889 0.031 

Time x group 0.639 <0.001 

Group F=21.6 <0.001 

There was a highly significant treatment effect overall (time x group p<0.001) for degree of 

change score, meaning that the change in score over time was different in the groups and 

therefore, one is able to compare data collected. 

4.3.4.2 The mean degree of change score 

 

 

Figure 4.4: Profile plot showing the mean degree of change within Group B and Group C 
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The mean degree of change score in the ‘ENTAP Lumbar Support Pillow’ group went 

from 2.0 at three weeks to 0.29 at six weeks. In the polyester-filled lumbar support group, 

the mean degree of change score went from 2.48 at three weeks to 3.10 at six weeks. 

 

Therefore, the profile plot shows that the mean degree of change score decreased 

(improved) in the ‘ENTAP Lumbar Support Pillow’ Group while it increased (worsened) in 

the polyester-filled lumbar support group.  

 

4.3.5 LUMBAR SUPPORT PILLOW COMFORT 

All participants in both lumbar support pillow groups (Group B and C) replied “yes” to the 

question on whether they found the lumbar support pillow comfortable at both the three-

week and six-week follow-up questionnaires. 

 

4.4 CONCLUSION 

It can be concluded that the ‘ENTAP Lumbar Support Pillow’ effectively reduced LBP in 

long-distance truck drivers in terms of pain parameters (intensity and duration of pain), 

activities of daily living and disability, compared with the polyester pillow and no lumbar 

support. Therefore, the Alternate Hypothesis (Ha) which states that there will be a 

statistically significant (p < 0.05) improvement in LBP in the participants who use the 

‘ENTAP Lumbar Support Pillow’ compared to no lumbar support pillow and the polyester-

filled lumbar support pillow is accepted and the Null Hypothesis is rejected. 
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CHAPTER FIVE 

DISCUSSION OF RESULTS 

This chapter discusses in detail the results found in this dissertation. Demographic data 

and subjective outcomes are discussed. 

5.1 DEMOGRAPHIC DATA OF PARTICIPANTS  

5.1.1 Gender 

The groups were uniform with regards to gender (100% male) as all the truck drivers 

within the transport company studied were male.  

5.1.2 Height and Body Mass 

There was no statistically significant difference between groups for the height (p=0.103) 

and body mass (p=0.0173) of participants, which suggests that height and body mass are 

not confounding factors in this study. Calculation of the mean Body Mass Index (BMI) 

indicates that the average individual in each group was overweight (National Heart, Lung, 

and Blood Institute, 2018). The BMI was 25.9 kg/m² in Group A (no lumbar support), 25.9 

kg/m² Group B (‘ENTAP Lumbar Support Pillow’) and 28.0 kg/m² in Group C (polyester-

filled lumbar support). The BMI‟s of all the participants in the three groups were very 

similar and therefore this did not influence the outcome of the study. It is interesting to 

note that truck drivers in this study tended to be overweight, as there is evidence to 

support this as a trend in the industry. For example, a survey of 1670 long-distance truck 

drivers across the United States reported that 69% of the drivers were obese (National 

Institute for Occupational Safety and Health 2014). This is also true for the other 

demographic characteristics (age, gender, distance travelled per month and duration of 

LBP).  

5.1.3 Distance travelled within a month 

The distance travelled by the truck drivers within a month was similar in all three groups (p 

= 0.267 and Pearson’s chi square = 5.2), with the majority of drivers in each group 

travelling 10 000km or more every month. According to the definition of a long-distance 

truck driver (Complete School of Truck Transportation 2014; Supergroup 2017), this 

distance travelled monthly is in the high range. The average distance travelled per month 

is thus not a confounding factor.  

 

https://www.cdc.gov/NIOSH/
https://www.cdc.gov/NIOSH/
https://www.cdc.gov/NIOSH/
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The presence of LBP in the sample population of 63 truck drivers is not surprising in light 

of literature reporting that sitting and driving for prolonged periods is associated with LBP 

(Gale 2011; Kerkar 2018); possibly related to a decrease in lumbar lordosis, increased 

muscle activity, muscle fatigue and increased intra-discal pressure (Roffey et al. 2010) 

while sitting. The long distances travelled - an average of 10 000 kilometres by subjects in 

all groups and consequently the length of time spent sitting in the cab - may explain the 

results. Considering the literature, it is not surprising that LBP in Group A (no lumbar 

support) tended to get worse over the 6-week study period (71.4% of the participants in 

this group travelled more than 10 000 kms a month). In contrast, LBP in Group B with 

85.7% of participants travelling more than 10 000 kms a month („ENTAP Lumbar Support 

Pillow’), improved significantly, possibly as the support used (100% of the time during 

many hours of driving) mitigated against further deterioration by supporting and 

maintaining the lumbar lordosis, reducing muscle overload and pressure on intervertebral 

discs. The poor/mixed LBP response in Group C (polyester lumbar support) with 61.9% of 

the participants travelling more than 10 000kms, may point to its inferior ability to provide 

the support offered by the polyester-filled lumbar support. It had the smallest population of 

participants within the group driving more than 10 000 kms.  

 

5.1.4 Length of time having LBP 

The majority of the study population had been experiencing LBP of less than one-year 

duration. The mean for Group A was three years duration, it was 2.5 years duration for 

Group B and was 2.7 years duration for Group C. The duration of having LBP was similar 

in all three groups and therefore did not influence the outcome of this research study.  

5.2 SUBJECTIVE OUTCOMES 

The subjective outcome results were as follows - the NPRS score decreased more and at 

a faster rate in Group B (‘ENTAP Lumbar Support Pillow’) Group, the Oswestry LBP 

Disability Questionnaire score decreased in Group B, the mean PGIC score increased 

(improved) in Group B, while it decreased (worsened) in Group C (polyester-filled lumbar 

support) and the mean degree of change score decreased (improved) in the ‘ENTAP 

Lumbar Support Pillow’ group while it increased (worsened) in the polyester-filled lumbar 

support group.  

5.2.1 The effectiveness of the lumbar support pillows 

There is limited literature on the effect of lumbar support pillows on LBP in drivers, 

however, the effect of lumbar support braces are investigated widely (Jellema et al. 2001: 
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377-386). Grondin et al. (2013: 30-34) documented the effect of a lumbar support pillow 

on lumbar posture and comfort during a prolonged seated task for 30 minutes at a time. 

The results showed that the use of a lumbar support pillow that has a space for the 

posterior pelvic bulk caused a decrease in lumbar flattening which is usually resultant 

when sitting. However, the thoracic kyphosis was increased. Future studies are needed to 

investigate the clinical benefits of using a lumbar support over a longer period in both 

males and females.  

The „ENTAP Lumbar Support Pillow’ was effective in decreasing pain, disability, activity 

limitation and LBP symptoms of the long-distance truck drivers in this study. This was 

measured using the NPRS, the Oswestry LBP Questionnaire, the PGIC and the degree of 

change scale. The finding in this study is consistent with many other studies which proved 

that a lumbar support pillow decreases LBP (Chen et al. 2005). Chen et al. (2005) 

concluded that when using the lumbar support pillow, the prevalence of LBP decreased in 

the taxi drivers. Similar findings by Hekmatfard et al. (2017: 1-8) and Roelofs et al. (2010) 

concur with this study‟s findings. The ‘ENTAP Lumbar Support Pillow’ used in the study 

was found to be effective in decreasing LBP, improving the Oswestry LBP Disability 

Questionnaire score and the PGIC score when compared with the no lumbar support 

group and the polyester-filled lumbar support group. The polyester-filled lumbar support 

pillow showed a worsening of the PGIC score and the degree of change scale at the six-

week follow-up. 

5.2.2 Comfort 

It is essential to determine what comprises an effective lumbar support pillow. One of the 

essential factors would be to provide a level of comfort which enables a healthy sitting 

posture. Grondin et al. (2013: 30-34) reported that the measure of comfort of the lumbar 

support is associated decreased LBP. This was consistent with this study which revealed 

all participants in both lumbar support groups (Group B and C) replied “yes” to the 

question on whether they found the support comfortable at both three weeks and six-week 

time points.  

 

Both the ‘ENTAP Lumbar Support Pillow’ and polyester lumbar support improved comfort 

during sitting. This could be due to both lumbar supports providing some degree of 

support whilst seated for long periods of time. The ‘ENTAP Lumbar Support Pillow’ would 

have provided a greater amount of support due to moulded foam within and this would 

therefore cause a decrease in the NPRS score, a decrease (improvement) in the 

Oswestry LBP Disability Questionnaire score and an increase (improvement) in the PGIC 



 
 

57 
 

score when compared to the polyester-filled lumbar support pillow which showed an 

increase (worsening) of the Oswestry LBP Disability Questionnaire score and a decrease 

(worsening) of the PGIC score. 

 

5.2.3 Physiological factors 

There are multiple causes of LBP which have a physiological origin. When the spine is not 

adequately aligned, it puts the muscles, ligaments, spinal joints and discs under pressure. 

The low back is more susceptible to pain caused by poor posture due to the lower back 

supporting most of the body weight (Robinson 2004).  

The ‘ENTAP Lumbar Support Pillow’ was assessed for reducing LBP at baseline, at three 

weeks and at six weeks. Each participant had to be experiencing LBP. When the 

participants used the „ENTAP Lumbar Support Pillow,’ there was a significant decrease in 

the NPRS (Table 4.5 - 4.8 and Figure 4.1).  The findings in this study were consistent 

with literature where Rosenthal and Spencer (2011: 1-8) concluded that a back support 

might affect the size of the muscle fibre, but rather decreased the patients‟ pain, allowing 

for greater mobility.  

The improvement in the NPRS could be related to the change in the dynamics of the 

lumbar facet joints, muscles and ligaments as these could be a source of the LBP 

(Bogduk 2004: 79-83). Bogduk (2004: 79-83), stated that the mechanoreceptors found 

within the facet joints may be activated as a result of biomechanical stress due to 

inadequate lumbar support of the lumbar spine when seated. This could eventually cause 

facet joint dysfunction, which is a common cause of LBP (Kirpalani and Mitra 2008). An 

adequate lumbar support pillow would have a positive effect on decreasing the stress on 

the facet joints, thereby decreasing the irritation of the mechanoreceptors (Bogdanovic et 

al. 2011: 21-24). This would lead to a resultant decrease in the pain rating, as observed in 

this study (Table 4.5 - 4.8 and Figure 4.1).  

5.2.4 Occupational factors  

According to Duthey (2013), 37% of LBP cases are due to occupational factors. 

Individuals who are exposed to WBV and long periods of standing or sitting in a workplace 

are more likely to experience LBP. These occupations include health-care workers, 

professional drivers, and construction workers. It has been said that LBP can be higher in 

some occupations where workers do a lot of heavy physical work and have abnormal 

working postures (Duthey 2013).  
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Truck drivers are exposed to many risk factors that contribute to developing LBP. When 

sitting in a fixed position while driving, they are exposed to whole body vibration, forced 

positions and handling of heavy goods. Low back pain is more common among truck 

drivers than in those professions where workers change their body positions on a regular 

basis. Ergonomic factors such as uncomfortable truck seats are commonly stated as 

causes for LBP (Kresal et al. 2017).  

The findings in this study were consistent with literature as a change in the truck driver‟s 

seating position by using a correct „ENTAP Lumbar Support Pillow’ allowed for a decrease 

(improvement) in pain, a decrease (improvement) in the Oswestry LBP disability 

Questionnaire score and an increase (improvement) in the PGIC and an improvement in 

the comfort of their truck seats.  

5.2.5 Hawthorne effect 

The ‘ENTAP Lumbar Support Pillow’ is a branded pillow and is an established company, 

this may have caused the participants to record greater improvements in both lumbar 

support pillow groups as both the researcher and participant were blinded as to which 

pillow was the ‘ENTAP Lumbar Support Pillow.’ Furthermore, the participants that were 

included in the research study may have felt the need to please the researcher. The 

participants were also told that if the lumbar support pillow resulted in a decrease of their 

LBP, the trucking company would consider purchasing the ‘ENTAP Lumbar Support 

Pillow’ for them. This form of compensation may have influenced their responses.  

The Hawthorne Effect was taken in to consideration as a factor that contributed to the 

positive results. However, the Hawthorne Effect would have had a minimal impact due to 

the double blinded effect of the study. The researcher and the participants were unaware 

of which pillow was being used. 

5.2.6 Hypothesis 

The alternate hypothesis was accepted. The ‘ENTAP Lumbar Support Pillow’ was 

effective in decreasing LBP in long-distance truck drivers in terms of the objective 

measurements. The „ENTAP Lumbar Support Pillow’ was more effective in decreasing 

LBP when compared with the polyester-filled lumbar support pillow and no lumbar support 

pillow used over a period of six weeks.  
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5.3 CONCLUSION 

The researcher concludes that the ‘ENTAP Lumbar Support Pillow’ could be an integral 

part of a Patient-Centred Care (PCC) approach in the management of LBP. The findings 

of this research study provide health-care professionals, professional drivers and trucking 

companies with the knowledge of the importance of correct seating posture whilst driving. 

It also reinforces the importance of a lumbar support pillow in an individual‟s vehicle to 

help decrease LBP. It can be used by practitioners for their patients as part of a holistic 

plan of management. The positive effects to the patient or individual using such an 

approach include: 

 Supplementation of intervention or treatment plans. 

 Correct support of the lumbar lordosis and lumbar musculature whilst driving. 

 Correct posture when in a seated position whilst driving. 

 An improvement in performing activities of daily living. 

 A decrease in LBP. 

 Due to a decrease in LBP, the driver may become more attentive and this could 

lead to a decrease in accidents. 

 An improvement in the psychological status of an individual. 

 An approach which is cost-effective in reducing LBP in professional drivers.  

 

The results seen in this research study support the ‘ENTAP Lumbar Support Pillow’ 

company‟s claim. The ‘ENTAP Lumbar Support Pillow’ was effective in decreasing pain, 

disability, activity limitation and symptoms; and an improvement in emotions, quality of life 

and comfort whilst driving. Furthermore, the ‘ENTAP Lumbar Support Pillow’ was more 

effective in reducing the symptoms LBP when compared with the polyester-filled lumbar 

support or when the participant wore no lumbar support. 

The degree of support and its effect on keeping the correct lumbar lordosis or lumbar 

posture was not investigated. Even though there were positive results seen in this study, 

caution needs to be taken when an individual over-generalises the results of the study 

because of the small sample size and the study being performed in one transport 

company. A study needs to be done to investigate the effect of the ‘ENTAP Lumbar 

Support Pillow’ in a larger population with both males and females, and on individuals 

from more than one transport company to verify the findings of this research study. 
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                    CHAPTER SIX                                                                                                                   

CONCLUSION AND RECOMMENDATIONS 

This chapter concludes the entire dissertation and explains any limitations that were 

experienced in this study and any recommendations that could be put in place for any 

future related studies. 

6.1 CONCLUSION 

The study investigated the effect of the ‘ENTAP Lumbar Support Pillow’ when compared 

with the polyester-filled lumbar support and no lumbar support on LBP in long-distance 

truck drivers. In conclusion, individuals in Group B („ENTAP Lumbar Support Pillow’) 

experienced a decrease (improvement) in pain, a decrease (improvement) in the 

Oswestry LBP disability Questionnaire score, an increase (improvement) in the PGIC and 

an improvement of the comfort of their truck seats. This could be due to the pillow 

changing the lumbar posture whilst sitting and therefore preventing or altering the 

causative agents such as myofascial trigger points and facet syndrome of the lumbar 

spine. A good lumbar support pillow that improves comfort levels and decreases LBP is 

important to individuals who drive long-distances and experience LBP and to health-care 

professionals who can recommend the lumbar support pillow to their LBP patients. In 

Group A (no lumbar support pillow), the participants‟ LBP increased over the six weeks. 

This may suggest that driving long distances, WBV and associated risk factors have a 

cumulative or progressive impact on LBP. In Group C (polyester-filled lumbar support 

pillow), the NPRS did not decrease at the rate the ‘ENTAP Lumbar Support Pillow’ did, the 

Oswestry LBP Disability Questionnaire Score decreased at a much slower rate than the 

‘ENTAP Lumbar Support Pillow’ group, the PGIC score decreased (worsened) and the 

degree of change increased (worsened).  

The use of the ‘ENTAP Lumbar Support Pillow’ may allow home treatment options to be 

implemented in individuals who experience LBP whilst driving long-distances or sitting in a 

position for a prolonged period. The evidence of this study allows health-care 

professionals to advise on the use of a lumbar support pillow which could therefore make 

up an integral part of a management programme. 
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6.2 LIMITATIONS 

The following limitations were taken into consideration: 

 The sample size (n = 63) used was moderately a small sample size and therefore 

limited the validity of the research results. 

 The long-term effect of the lumbar support pillow was not investigated and 

therefore is unknown. This study was only done over a period of six weeks. 

 The biomechanical effects of the ‘ENTAP Lumbar Support Pillow’ on the lumbar 

lordosis was not tested and therefore the effect of the lumbar support pillow on the 

biomechanical and anatomical structures are not known. 

 The Hawthorne Effect may have come into play due to participants feeling the 

need to please the researcher and the fact that the trucking company may 

consider purchasing the lumbar support pillow if the truck drivers found a decrease 

in their LBP. 

 It was not possible to know whether the truck drivers wore the lumbar support 

pillows at all times in their trucks whilst driving. The researcher did go once a week 

to the company to check whether the truck drivers who were in the yard at that 

particular time were wearing their lumbar support pillow. Unfortunately, the 

researcher was unable to determine whether all the truck drivers were wearing 

their lumbar support pillows as they were not all in the same place at the same 

time as the researcher. 

 The study was only done on males as there were no female truck drivers within 

this company. 

 The truck drivers‟ posture was not evaluated with and without the lumbar support 

pillow whilst sitting in their trucks.  

 

6.3 RECOMMENDATIONS 

The recommendations that arose from this study were as follows: 

 A similar study should be performed with a bigger sample size and at more than 

one trucking company. This would allow for the results of the research study to be 

more comprehensive.  

 A study should be conducted to determine the truck drivers‟ posture when using 

the ‘ENTAP Lumbar Support Pillow’ and when not using it whilst sitting in the truck.  
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 A study should be done to determine the efficacy when comparing the ‘ENTAP 

Lumbar Support Pillow’ with other brands of lumbar support pillows in terms of 

pain parameters and biomechanical parameters such as lumbar lordosis and the 

degree of lumbar support in the seated position.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

63 
 

REFERENCES 

Adams, M. A. 2004. Biomechanics of back pain. Accupunture in Medicine, 22(4): 178 - 
188. 
 
Allegri, M., Montella, S., Salici, F., Valente, A., Marchesini, M., Compagnone, C., 
Baciarello, M., Manferdini, M. E. and Fanelli, G. 2016. Mechanisms of low back pain: a 
guide for diagnosis and therapy. Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4926733/ 
(Accessed 25 May 2018). 
 
Amiditis, A. and Bekiaris, E. 2002. An Aetiological Analysis of Seat related Occupational 
Accidents and Diseases of Professional Drivers. SAE International Body Engineering 
Conference and Exhibitions, Available: https://www.sae.org/publications/technical-
papers/content/2002-01-2062/ (Accessed 26 March 2018). 
 
Andrusaitis, S. F., Oliveira, R. P. and Filho, T. E. P. B. 2006. Study of the prevalence and 
risk factors for low back pain in truck drivers in the state of São Paulo, Brazil. Scielo, 
61(6): 1807-1810. 
 
Aota, Y., Iizuka, H., Ishige, Y., Mochida, T., Yoshihisa, T., Uesugi, M. and Saito, T. 2007. 
The effectiveness of a lumbar support continuous passive motion device in the prevention 
of low back pain. Spine, 32: 674–677.  
 
Asher, A. 2018. Obesity and Lower Back Pain.  
Available: https://www.verywellhealth.com/obesity-and-back-pain-297008 
(Accessed 23 May 2018). 
 
Ayad, C. E., Wahby, D. M. A., Abdalla, E. A. and Kajoak S. A. 2013. Evaluation of Lumber 
Lordotic Angle in Patients with Inter Vertebral Disc Prolapse using Cobb's Method. Global 
Journal of Medical research Interdisciplinary, 13(7): 1-4. 
 
Barry, C. 2012. New South African legislation endorses 15 hours of drive time for truckers.  
Available: https://www.fanews.co.za/article/short-term-insurance/15/motor/1023/new-
south-african-legislation-endorses-15-hours-of-drive-time-for-truckers/12731 
(Accessed 2 October 2017). 
 
Benstowe, S. 2008. Occupational Health Problems of Professional Truck Drivers. 
Available: http://archives.njit.edu/vol01/etd/2000s/2008/njit-etd2008-006/njit-etd2008-
006.pdf (Accessed 02 January 2017). 
 
Billy, G.G., Lemieux, S. K. and Chow, M. X. 2014. Lumbar Disc Changes Associated with 
Prolonged Sitting. American Academy of Physical Medicine and Rehabilitation, 6(9): 790-
795. 
 
Blood, R. P., Yost, M. G., Camp, J. E. and Ching, R. P. 2015. Whole-body Vibration 
Exposure Intervention among Professional Bus and Truck Drivers: A Laboratory 
Evaluation of Seat-suspension Designs, Journal of Occupational and Environmental 
Hygiene, 12(6): 351-362. 
 
Bogdanovic, Z., Markovic, Z., and Petkovic, D. T. 2011. The pillow comfortableness and 
iphotic posture. Acta Kinesiologica, 5: 21-27. 
 
Bogduk, N. 2004. Management of chronic low back pain. The Medical Journal of Australia, 
180(2): 79-83. 

https://www.sae.org/publications/technical-papers/content/2002-01-2062/
https://www.sae.org/publications/technical-papers/content/2002-01-2062/
http://archives.njit.edu/vol01/etd/2000s/2008/njit-etd2008-006/njit-etd2008-006.pdf
http://archives.njit.edu/vol01/etd/2000s/2008/njit-etd2008-006/njit-etd2008-006.pdf


 
 

64 
 

 
Bogduk, N. 2006. Psychology and low back pain. International Journal of Osteopathic 
Medicine, 9(2): 49 - 53. 
 
Bogduk, N. 2008. The interbody joint and the intervertebral disc. Clinical anatomy of the 
lumbar spine and sacrum, 13(1): 11-28. 
Bogdanovic, Z., Markovic, Z. and Petkovic, D.T. 2011. The pillow comfortableness and 
kyphotic posture. Acta Kinesiologica, 5: 21-24. 
 
Bongers, P. M., de Winter, C. R., Kompier, M. A. J., and Hildebrandt, V. H. 1993. 
Psychosocial factors at work and musculoskeletal disease. Scandinavian Journal of Work, 
Environment & Health, 19(5): 297-312. 
 
Botha, M (info@entap.co.za), 25 October 2018. ENTAP lumbar support pillow and 
polyester-filled lumbar support pillow. Emailed to B Van Wyk (britt.vanwyk@gmail.com). 
(Accessed 25 October 2018). 
 
Bridwell, K. 2018. Facet Joints of the Spine's Anatomy.  
Available: https://www.spineuniverse.com/anatomy/facet-joints-spines-anatomy 
(Accessed 02 May 2018). 
 
Buss, D. 2009. Creating the Perfect Fit: New Car Seat Design. Available: 
https://www.edmunds.com/car-buying/creating-the-perfect-fit-new-car-seat-design.html 
(Accessed 15 April 2018).  
 
Campbell, J.P., Maxey, V.A. and Watson, W.A. 1995. Hawthorne Effect: Implications for 
prehospital research. Annals of Emergency Medicine, 26: 590-594. 
 
Chen, J., Thigh Dennerlein, J., Chang, C., Chang, W. and Christiani, D. 2005. Seat 
inclination, use of lumbar support and low-back pain of taxi drivers. Available: 
https://www.ncbi.nlm.nih.gov/pubmed/16161708 (Accessed on 02 January 2017). 
 
Childs, J. D., Piva, S. R. and Fritz, J. M. 2005. Responsiveness of the numeric pain rating 
scale in patients with low back pain. Spine, 30(11): 1331-1334. 
 
Cho, M. S., Chunbae Jeon, P.T., Sangyong, L., Daehee, L. and Gak, H. 2015.Effects of 
lumbar stabilization exercise on functional disability and lumbar lordosis angel in patients 
with chronic low back pain. Journal of Physical Therapy, 27(6): 1983-1985. 
 
Choi, Y. S. 2009. Pathophysiology of Degenerative Disc Disease. Asian Spine Journal, 
3(1): 39-44. 
 
Chou, R. 2011. Low Back Pain (Chronic). Clinical Evidence Handbook, 84(4): 437-438. 
 
Complete School of Truck Transportation. 2014. Long Haul Trucking.  
Available: http://www.csttdrivertraining.com/industry_info/long-haul-trucking/ 
(Accessed 26 March 2018). 
 
Costa, L. O. P., Maher, C. G., Latimer, J., Ferreira, P. H., Ferreira, M. L. and Pozzi, G. C. 
2008. Clinimetric testing of three self-report outcome measures for low back pain patients 
in Brazil: which one is the best? Spine, 33(22):2459-2463.   
 
Davidson, M. and Keating, J. L. 2002. A comparison of five low back disability 
questionnaires: reliability and responsiveness. Physical Therapy, 82(1): 8–24. 
 

mailto:info@entap.co.za
mailto:britt.vanwyk@gmail.com
https://www.edmunds.com/car-buying/creating-the-perfect-fit-new-car-seat-design.html


 
 

65 
 

Davis, K. G. and Heaney, C. A. 2000. The relationship between psychosocial work 
characteristics and low back pain: underlying methodological issues. Clinical 
Biomechanics, 15(6): 389–406. 
 
Dawodu, S. T. 2018. Cauda Equina and Conus Medullaris Syndromes.  
Available: https://emedicine.medscape.com/article/1148690-overview 
(Accessed 06 May 2018). 
 
De Carvalho, D. E. and Callaghan, J. P. 2012. Influence of automobile seat lumbar 
support prominence on spine and pelvic postures: a radiological investigation. Applied 
Ergonomics, 43: 876–882.  
 
 
Deyo, R.A. and Diehl, A. K. 1998. Cancer as a cause of back pain – frequency, 
clinical presentation and diagnostic strategies. Journal of General Internal Medicine. 
3(3): 230-8. 
 
Dinsay, J., Lord, M., Small, J. and Watkins, R. 1997. Lumbar Lordosis. Effects of sitting 
and standing. Spine, 22(21): 2571-2574. 
 
Doctorlib. 2015. Atlas of Anatomy (image). Available: 
https://doctorlib.info/medical/anatomy/3.html (Accessed 19 February 2019). 
 
Duthey, B. 2013. Priority Medicines for Europe and the World A Public Health Approach to 
Innovation.  
Available: http://www.who.int/medicines/areas/priority_medicines/BP6_24LBP.pdf 
(Accessed 18 March 2018). 
 
Ellapen, T.J., Narsigan, S., Abrahams, S. and Desai, F.A. (2014). The association of 
unsound sitting posture and vertebral musculoskeletal pain among university 
administrators. Journal of Ergonomics, 2(3). 
 
Ellapen, T.J., Swanepoel, M. and Strydom, G. L. 2017.  A comparative review of the 
rehabilitative professions assisting patients with lower back pain in South Africa.  South 
African Journal of Research in Sport Physical Education Recreation, 2017, 39(3): 1-14. 
 
ENTAP. 2016. Product Description. Available: http://www.entap.co.za/shop/back-support-
cushion/ (Accessed on 26 July 2016). 
 
ENTAP. 2016. Product Description (image). Available: http://www.entap.co.za/shop/back-
support-cushion/ (Accessed on 25 October 2018). 
 
Esterhuizen, T. (tonya.esterhuizen7@gmail.com), 19 July 2018. Statistical Analysis. 
Emailed to B Van Wyk (britt.vanwyk@gmail.com). (Accessed 19 July 2018). 
 
Fandom. 2017. Spine & Back:Bones: Lumbar vertebrae (image).  
Available: http://ranzcrpart1.wikia.com/wiki/Spine_%26_Back:Bones:Lumbar_vertebrae 
(Accessed 3 June 2018). 
 
Fairbank, J. C. and Pynsent, P. B. 2000. The Oswestry Disability Index. Spine, 25(22): 
2940–2952.  
 
Fatollahzadeh, K. 2006. A laboratory vehicle mock-up research work on truck driver's seat 
position and posture. Available: http://www.diva-

https://doctorlib.info/medical/anatomy/3.html
http://www.entap.co.za/shop/back-support-cushion/
http://www.entap.co.za/shop/back-support-cushion/
http://www.entap.co.za/shop/back-support-cushion/
http://www.entap.co.za/shop/back-support-cushion/


 
 

66 
 

portal.org/smash/get/diva2:10461/FULLTEXT01.pdf 
(Accessed 20 April 2018). 
 
Fischer, D., Stewart, A., Lorig, K. and Holman, H. 1996. Patient perceptions of clinical 
change and its meaning correlate poorly with change measured by conventional 
instruments. AHSR & FHSR Annual Meeting Abstract Book, 12: 56-57. 
 
Francis, O. O. 2017. Radiographic lumbar spondylosis: Gender and age group prevalence 
in Nigeria. Annals of Tropical Medicine and Public Health, 10(5): 1199-1204. 
 
Gale, M. 2011. Can The Sitting Position Prolapse Lumbar Discs? An Opinion On The 
Theory of Ergonomic Task Seating vs The Facts, 1(2): 21-22. 
 
Gillard, D. 2017. lumbar spine anatomy.  
AvailablE: https://www.chirogeek.com/Anatomy%20Page/lumbarAnatomy.html 
(Accessed 23 May 2018). 
 
Grey, E. 2015. South Africa: investing in a new era of rail.  
Available: https://www.railway-technology.com/features/featuresouth-africa-investing-in-a-
new-era-of-rail-4568871/ 
(Accessed 10 October 2016). 
 
Grondin, D., Triano, J., Tran, S. and Soave, D. 2012. The effect of a lumbar support pillow 
on lumbar posture and comfort during a prolonged seated task. Chiropractic & Manual 
Therapies, 21(21): 30-34. 
 
Hagiwara, Y., Yabe, Y., Yamada, H., Watanabe, T., Kanazawa, K., Koide, M., Sekiguchi, 
T., Hatano, H. and Itoi, E. 2017. Effects of A Wearable Type Lumbosacral Support for Low 
Back Pain among Hospital Workers: A Randomized Controlled Trial. Journal of 
Occupational Health , 59(2): 201-209. 
 
Hartvigsen, J., Lings, S., Leboeuf-Yde, C. and Bakketeig, L. 2004. Psychosocial factors at 
work in relation to low back pain and consequences of low back pain; a systematic, critical 
review of prospective cohort studies. Occupational and Environmental Medicine, 61(1): 2. 
 
Hawker, G. 2011. Measures of adult pain. Arthritis Care & Research, 63(11): 240-252. 
 
Hedge, A. 2005. The Ergonomics of Lumbar Support. Available: 
http://www.donmar.com/tech/chiro-lumbar.pdf (Accessed on 09 April 2016). 
 
Hekmatfard, M., Sanjari, M. A., Maroufi, N., Saeedi, H., Ebrahimi, E. and Behtash, H. 
2017. A Preliminary Study of the Objective Measurement of Compliance Rates for 
Semirigid Lumbar-Support Use in Patients with Chronic Nonspecific Low Back Pain: How 
Important Is the Compliance Rate? Asian Spine Journal, 11(5): 1-8. 
 
Henschke, N., Maher, C. G,. Refshauge, K. M., Herbert, R. D., Cumming, R. G., Bleasel, 
J., York, J., Das, A. and McAuley, J. H. 2009. Prevalence of and screening for serious 
spinal pathology in patients presenting to primary care settings with acute low back pain. 
Arthritis & Rheumatism, 60(10): 3072-3080. 
 
Hills, E. C. 2018. Mechanical Low Back Pain.  
Available: https://emedicine.medscape.com/article/310353-overview#a5 
(Accessed 3 June 2018). 
 

http://www.donmar.com/tech/chiro-lumbar.pdf


 
 

67 
 

Hippo. 2014. The pitfalls of potholes: A closer look at South African roads. Available: 
http://www.hippo.co.za/blog/motor/The-pitfalls-of-potholes-a-closer-look-at-South-African-
roads/ (Accessed on 14 July 2017). 
 
Hochschuler, S. H. 2008. Back Pain Risk Factors: What Can Increase The Potential for 
Back Problems?.  
Available: https://www.spine-health.com/conditions/lower-back-pain/back-pain-risk-
factors-what-can-increase-potential-back-problems 
(Accessed 4 May 2018). 
 
Hodges, P. and Richardson, C.1999. Altered truck muscle recruitment in people with low 
back pain with upper limb movement at different speeds. Archives of physical medication 
and rehabilitation, 80: 1005-1012. 
 
Hoogendoorn, W. E., van Poppel, M. N., Bongers, P. M., Koes, B. W. and Bouter, L. M. 
2000. Systematic review of psychosocial factors at work and private life as risk factors for 
back pain. Spine, 25(16): 2114–2125.  
 
Hoy, D., Brooks, P., Blyth, F. and Buchbinder, R. 2010. The Epidemiology of low back 
pain. Clinical Rheumatology, 24(6): 769-781. 
 
Hurst, H. and Bolton, J. 2004. Assessing the clinical significance of change scores 
recorded on subjective outcome measures. Journal of Manipulative Physiological 
Therapy, 27: 26-35. 
 
Jagarnath, K. 2012. The effectiveness of the Simons Beautyrest® Pillow in the 
management of chronic non-specific neck pain: A controlled clinical trial.  
Available: https://ir.dut.ac.za/bitstream/10321/968/1/JAGARNATH_2012.pdf 
(Accessed 7 June 2018). 
 
Jellema, P., van Tulder, M., van Poppel, M., Nachemson, A. L. and Bouter, L. 2001. 
Lumbar supports for the prevention and treatment of low back pain – A systemic review 
within the framework of the Cochrane Back Review Group. Spine, 26(4): 377-386. 
 
Katz, J.N. 2006 Lumbar disc disorders and low-back pain. Socioeconomic factors and 
consequences, 88(2): 21-24. 
 
KenHub. 2018. Intervertebral Discs.  
Available: https://www.kenhub.com/en/library/anatomy/the-intervertebral-discs 
(Accessed 26 March 2018). 
 
Kerkar, P. 2018. Long Drive- A Cause For Back Pain: Reasons, Best Driving Positions, 
Measures To Alleviate Low Back Pain.  
Available: https://www.epainassist.com/sports-injuries/low-back-injuries/long-drive-a-
cause-for-back-pain-reasons-best-driving-positions-measures-to-alleviate-low-back-pain 
(Accessed 10 April 2018). 
 
Key, S. 2013. Long-distance Truck Driver Back Pain – Some Tips and Exercises To Help. 
Available: http://www.simplebackpain.com/truckdriverbackpain.html (Accessed on 02 
January 2017). 
 
Kostova, V. and Koleva, M. 2001 Back disorders (low back pain, cervicobrachial and 
lumbosacral radicular syndromes) and some related risk factors. Journal of Neurological 
Science, 192(1–2): 17–25. 
 

http://www.hippo.co.za/blog/motor/The-pitfalls-of-potholes-a-closer-look-at-South-African-roads/
http://www.hippo.co.za/blog/motor/The-pitfalls-of-potholes-a-closer-look-at-South-African-roads/
http://www.simplebackpain.com/truckdriverbackpain.html


 
 

68 
 

Kirpalani, D. and Mitra, R. 2008. Facet joint dysfunction: A review. Archives of Physical 
Medicine and Rehabilitation, 89: 770-774. 
 
Kravitz, L. and Andrews, M. 2007. Fitness and Low Back Pain.  
Available: http://www.unm.edu/~lkravitz/Article%20folder/lowback.html 
(Accessed 29 January 2018). 
 
Kresal, F., Bertoncel, T. and Meško, M. 2017. Psychosocial Factors in the Development of 
Low Back Pain Among Professional Drivers. Organizacija, 50(2): 151 -162. 
 
Lee, C. S., Lee, C. K., Kim, Y. T., Hong, Y. M. and Yoo, J. H. 2001. Dynamic sagittal 
imbalance of the spine in degenerative flat back: significance of pelvic tilt  in surgical 
treatment. Spine, 26: 2029-2035. 
 
Lee, S. Y., Nam, H. C., Jung, Y. O., Seo, Y. I. and Kim, H. A. 2016. Prevalence and 
Risk Factors for Lumbar Spondylosis and Its Association with Low Back Pain among 
Rural Korean Residents. Journal of Korean Neurosurgical Society, 60(1): 67-74. 
 
Lin, C. W. C., Haas, M., Maher, C. G., Machado, L. A. C. and Tulder M. W.  2011. Cost-
effectiveness of Guideline-endorsed Treatments for Low Back Pain: A Systematic Review. 
European Spine Journal, 20(7): 1024-1038. 
 
Lionel, K. A. 2014. Risk Factors Forchronic Low Back Pain. Community Medicine & Health 
Education, 4(2): 1-4. 
 
Lis, A. M., Black, K. M., Korn, H. and Nordin. M. 2007. Association between sitting and 
occupational LBP. European Spine Journal, 16(2): 283-298. 
 
Liu, J. K. C. and Benzel, E. C. 2015. Intervertebral Disc. Available: 
https://clinicalgate.com/intervertebral-disc-anatomy-physiology-and-aging/ (Accessed 3 
August 2018). 
 
Louw, Q., Morris, L. and Grimmer-Somers, K., 2007. The Prevalence of low back pain in 
Africa: a systemic review. Available: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2198912/ (Accessed on 15 July 2017).  
 
Lueder, R. 2004. A review of Scientific literature: Ergonomics of seated movement. 
Humanics ErgoSystems, Inc: 12-13. 
 
Macefield, R. 2007. Usability studies and the Hawthorne Effect. Journal of Usability 
Studies, 2: 145-154. 
 
Manchikanti, L., Singh, V., Falco, F. J. E., Benyamin, R. M. and Hirsch, J. E. 2014. 
Epidemiology of Low Back Pain in Adults. International Neuromodulation Society, 17(2): 
3-10. 
 
Manga, P., Angus, D. E., Papadopoulus, C. and Swan, W. R. 1993. A study to examine 
the effectiveness and cost effectiveness of chiropractic management of low back pain: 
The Manga Report. Available: http://www.ncschiropractic.com/manga.htm (Accessed 26 
March 2018). 
 
Mansfield, P. J., Neumann, D. A. 2008. Essentials of Kinesiology for the Physical 
Therapist Assistant. Mosby: Elsevier. 
 

https://clinicalgate.com/intervertebral-disc-anatomy-physiology-and-aging/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2198912/


 
 

69 
 

March L. 2011. The global burden of musculoskeletal conditions – why is it important? Clinical 
Rheumatology, 24(6):721. 
 
Marianne. 2014. Vertebral Column (image).  
Available: https://www.studyblue.com/notes/note/n/vertebral-column/deck/5481453 
(Accessed May 23 2018). 
 
Mercola. 2015. What happens to your body when you sit for too long? Available: 
https://fitness.mercola.com/sites/fitness/archive/2015/05/08/sitting-too-long.aspx 
(Accessed 19 February 2019). 
 
Milosevic, S. 1997. Drivers‟ fatigue studies. Ergonomics, 40: 381-389. 
 
Mitsuhiko, F., Taoda, K., Tsujimura, H. and Nishiyama, K. 2004. Measurement of Whole-
Body Vibration in Taxi Drivers. Journal of Occupational Health, 42(60): 119-124. 
 
Miyamoto, M., Shirai, Y., Nakayama, Y., Gembun, Y. and Kaneda, K. 2000. An 
Epidemiologic Study of Occupational Low Back Pain in Truck Drivers. Journal of Nippon 
Medical School, 67(3): 186-190. 
 
Morris, C. 2006. Myofascial Pain Syndromes.  
Available: https://wcd.oregon.gov/medical/mac/Documents/meetings/2016/7-8-
16/myofascial-pain-syndrome.pdf 
(Accessed 29 January 2018). 
 
Mosby's Medical Dictionary. 2009. lumbar lordosis.  
Available at: https://medical-dictionary.thefreedictionary.com/lumbar+lordosis 
(Accessed 4 August 2018). 
 
National Heart, Lung, and Blood Institute. 2018. Calculate your Body Mass Index. 
Available: https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm 
(Accessed 12 August 2018). 
 
National Institute for Occupational Safety and Health. 2014. New NIOSH Study Sheds 
Light on Long-Haul Truck Driver Health. Available: 
https://www.cdc.gov/niosh/updates/upd-01-16-14.html (Accessed 02 November 2018). 
 
Nijs, J., Apeldoorn, A., Hallegraeff, H., Clark, K., Smeets, R., Malfliet, A., Girbés, E. L., De 
Kooning, M. and Ickman, K. 2015. Low Back Pain: Guidelines for the Clinical 
Classification of Predominant Neuropathic, Nociceptive, or Central Sensitization Pain. 
Pain Physician Journal, 18(1): 333-346. 
 
Newell, N., Little, J. P., Christou, A., Adams, M, A., Adam, C. J. and Masouros, S. D. 
2017. Biomechanics of the human intervertebral disc: A review of testing techniques and 
results. Journal of the Mechanical Behavior of Biomedical Materials, 69: 420-434. 
 
Olivier, B. 2008. Factors Associated with Low Back Pain in Hospital Employees.  
Available: 
https://www.researchgate.net/publication/265309574_Factors_Associated_with_Low_Bac
k_Pain_in_Hospital_Employees 
(Accessed 10 October 2018). 
 
Orensteim, B. W. 2016. The Link Between Aging and Back Pain. Available: 
https://www.everydayhealth.com/back-pain/link-between-aging-and-back-pain.aspx 
(Accessed 06 February 2019). 

https://fitness.mercola.com/sites/fitness/archive/2015/05/08/sitting-too-long.aspx
https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm
https://www.cdc.gov/NIOSH/
https://www.cdc.gov/niosh/updates/upd-01-16-14.html
https://www.everydayhealth.com/back-pain/link-between-aging-and-back-pain.aspx


 
 

70 
 

 
Prentice, W. E. 2004. Rehabilitation techniques for Sports Medicine and Athletic Training. 
Champaign, IL: Human Kinetics. 
 
Qaseem, A., Wilt, T. J., McLean, R. M. and Forciea, M.A. 2017. Noninvasive Treatments 
for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline From the 
American College of Physicians. Annals of Internal Medicine, 166(7): 514-530. 
 
Ramroop, S. 2005. An Epidemiological Study of Selected Risk Factors Associated with 
Low Back Pain Amongst Refuse Truck Drivers in the eThekweni Municipality.  
Available: https://ir.dut.ac.za/bitstream/10321/38/6/Miosh_2005.pdf 
(Accessed 20 June 2018). 
 
Ramroop, S. 2013. Occupational related low-back pain (LBP) in truck drivers.  
Available: http://wiredspace.wits.ac.za/handle/10539/12306 
(Accessed 26 May 2018). 
 
Rice, T. 2018. NPRS, Neck Disability Index: Reliable Assessment Tools in the Short-
Term.  
Available: https://www.clinicalpainadvisor.com/migraine-headache/cervicogenic-
headache-neck-disability-index-numeric-pain-rating-scale-reliability/article/766113/ 
(Accessed 4 August 2018). 
 
Roatta, S., Windhorst, U., Ljubisavljevic, M., Johansson, H. and Passatore, M. 2002. 
Sympathetic modulation of muscle spindle afferent sensitivity to stretch in rabbit jaw 
closing muscles. Journal of Physiology, 540: 237-248. 
 
Robinson, J. 2004. Good Posture Habits.  
Available: http://www.bigbackpain.com/posture.html  
(Accessed 26 May 2018). 
 
Roelofs, P. D. D. M., Bierma-Zeinstra, S. M. A., van Poppel, M. N. M., van Mechelen, W., 
Koes, B. W. and van Tulder, M. W. 2010. Cost-Effectiveness of Lumbar Supports for 
Home Care Workers With Recurrent Low Back Pain: An Economic Evaluation Alongside a 
Randomized-Controlled Trial. Spine, 35(26): 1619-1626. 
 
Roffey, D. M., Wai, K. E., Bishop, P., Kwon, B. K and Dagenais, S. 2010. Causal 
assessment of occupational sitting and low back pain: results of a systematic review. The 
Spine Journal, 10(3): 252-261. 
 
Roland, M. and Fairbank, J. 2000. The Roland-Morris Disability Questionnaire and the 
Oswestry Disability Questionnaire. Spine, 25(24): 3115–3124.  
 
Rosenthal, R. M., and Spencer, S. 2011. Prospective Study of a Lumbar Back Brace in an 
interventional Pain Practice. Practical Pain Management, 11(6): 1-8. 
 
Salam, G. A., Hegazy, A. M. S., Mosaed, M. M., Ahmed, O.F. and Elsawy, A. N. 2015. 
Study of the Age Related Changes in the Lumbar Spine in Egyptian People Detected by 
Magnetic Resonance Imaging (MRI). International Journal of Clinical and Developmental 
Anatomy, 1(2): 42-51. 
 
Sekkay, F., Imbeau, D., Chinniah, Y., Dube P. A., de Marcellis-Warin, N., Beauregard, N., 
Trepanier, M. 2018. Risk factors associated with self-reported musculoskeletal pain 
among short and long-distance industrial gas delivery truck drivers. Applied Ergonomics, 
72:69-87. 



 
 

71 
 

 
Shiel, W. C. 2017. Lower Back Pain: Symptoms & Signs.  
Available: https://www.medicinenet.com/back_pain/symptoms.htm 
(Accessed 10 June 2018). 
 
Shiel, W. C. 2018. Back Pain. Available: 
https://www.emedicinehealth.com/back_pain_health/article_em.htm#facts_about_and_def
inition_of_low_back_pain (Accessed 29 January 2018). 
 
Silveri, C. P. 2017. Back Pain and Obesity. Available: 
www.spineuniverse.com/conditions/back-pain/back-pain-obesity (Accessed 05 February 
2019). 
 
Singh, D. (Singhd@dut.ac.za), 12 March 2017. Sample Size. Emailed to B. Van Wyk 
(britt.vanwyk@gmail.com). (Accessed 12 March 2017). 
 
Supergroup. 2017. Skills Development. Available: 
http://supergroup.co.za/2017_integrated_report/sustainability_report/equity/skills_develop
ment.php 
(Accessed 29 January 2018). 
 
Teraguchi, M., Yoshumura, N., Hashizume, S., Yamada, A., Minamide, H., Oka, Y., 
Ishimoto, K., Nagata, R., Kagotani, N., Takiguchi, T., Akune, H., Kawaguchi, K., 
Nakamura, M. and Yoshida. 2013. Prevalence and distribution of intervertebral disc 
degeneration over the entire spine in a population-based cohort: the Wakayama Spine 
Study. OsteoArthritis Society International, 22(1): 104-110. 
 
Truck&Trailer. 2019. MAN Double Axle. Available: 
https://www.truckandtrailer.co.za/trucks/man-truck-tractor-double-axle-tgs-33-480-6x4-t-t-
2014-id-4834989 (Accessed 19 February 2019). 
 
Tsujimoto, R., Abe, Y., Arima, K., Nishimura, T., Tomita, M., Yonekura, A., Miyamoto, T., 
Matsubayashi, S., Tanaka, N., Aoyagi, K. and Osaki M. 2016. Prevalence of lumbar 
spondylosis and its association with low back pain among community-dwelling Japanese 
women. BMC Musculoskeletal Disorder, 17(1). 
 
Tuzun, Yorulmaza, Cindas and Vatan. 1999. Low Back Pain and Posture. Clinical 
Rheumatology, 18(4), pp. 308-312. 
 
van der Meulen, P. A., Koster, J. W. A., Oudenhuijzen, A. J. K., Bosch, M., Jong de, R. 
and Buchem van, P. 1999. A Case Study: Use of Human Models in the Evaluation of 
Driver Workspaces in Relation to Dutch Anthropometrics. SAE, The Engineering Society 
For Advancing Mobility Land Sea Air and Space,  Available: 
https://www.sae.org/publications/technical-papers/content/1999-01-1886/ (Accessed 04 
May 2018). 
 
Van Duijenvenbode, I., Jellema, P., van Poppel, M., and van Tulder, M. W. 2008. Lumbar 
supports for prevention and treatment of low back pain. Available: 
http://www.ncbi.nlm.nih.gov/pubmed/18425875 (Accessed on 02 July 2016). 
 
Van Dyne, P. and Christiansen, T. 2006. The lowdown on safe tarp handling. 
Occupational Health and Safety, 75(6): 128-131. 
 

https://www.emedicinehealth.com/back_pain_health/article_em.htm#facts_about_and_definition_of_low_back_pain
https://www.emedicinehealth.com/back_pain_health/article_em.htm#facts_about_and_definition_of_low_back_pain
http://www.spineuniverse.com/conditions/back-pain/back-pain-obesity
mailto:Singhd@dut.ac.za
mailto:britt.vanwyk@gmail.com
https://www.truckandtrailer.co.za/trucks/man-truck-tractor-double-axle-tgs-33-480-6x4-t-t-2014-id-4834989
https://www.truckandtrailer.co.za/trucks/man-truck-tractor-double-axle-tgs-33-480-6x4-t-t-2014-id-4834989
https://www.sae.org/publications/technical-papers/content/1999-01-1886/
http://www.ncbi.nlm.nih.gov/pubmed/18425875


 
 

72 
 

Van Niekerk, R. 2016. Have a heart for South African truck drivers. Available: 
http://www.futuretrucking.co.za/have-a-heart-for-south-african-truck-drivers/ (Accessed on 
14 July 2017). 
 
Veritashealth. 2018. Annulus Fibrosus Definition. Available: https://www.spine-
health.com/glossary/annulus-fibrosus (Accessed 6 June 2018). 
 
Vianin, M. 2008. Psychometric properties and clinical usefulness of the Oswestry 
Disability Index. Journal of Chiropractic Medicine, 7(4): 161-163. 
 
Vlaeyen, J. W. S. and Linton, S. J. 2012. Fear-avoidance model of chronic 
musculoskeletal pain (image): 12 years on. Pain, 153(6): 1144. 
 
Watson, C. J, Propps, M., Ratner, J., Zeigler, D.L, Horton, P. and Smith, S. S. 2005.  
Reliability and Responsiveness of the Lower Extremity Functional Scale and the Anterior 
Knee Pain Scale in Patients with Anterior Knee Pain. Journal of Orthopaedic and Sports 
Physical Therapy, 35: 136-146. 
 
Waxenbaum, J. A and Futterman, B. 2017. Anatomy, Back, Intervertebral Discs.  
Available: https://www.ncbi.nlm.nih.gov/books/NBK470583/ (Accessed 25 February 2018). 
 
Welch, W., Jaumard, N. and Winkelstein, B. 2011. Spinal Facet Joint Biomechanics and 
Mechanotransduction in Normal, Injury and Degenerative Conditions. Journal of 
Biomechanical Engineering, 133(1): 1-24. 
 
White, T. L. and Malone, T. R. 1990. Effects of Running on Intervertebral Disc Height. 
Journal of Orthopaedic and Sport Physical Therapy, 12(4): 1-8. 
 
Wilke, H. J., Neef, P. and Caimi, M. 1999. New in vivo measurements of pressures in the 
intervertebral disc in daily life. Spine, 24(8): 755–762.  
 
Woolf, A. D., Erwin, J and March, L. 2012. The need to address the burden of musculoskeletal 
conditions. Clinical Rheumatology, 26(2):183–224. 
 
Yilmaz, E. and Dedeli, O. 2018. Effect of physical and psychosocial factors on 
occupational low back pain. Available: http://www.hsj.gr/medicine/effect-of-physical-and-
psychosocial-factors-on-occupational-low-back-pain.php?aid=3156 
(Accessed 4 May 2018). 
 
Zacharkow, D. 1998. A review of: Posture. Sitting, standing, chair design and exercise. 
Available: https://www.tandfonline.com/doi/abs/10.1080/00140138908966098 (Accessed 
10 October 2017). 

http://www.futuretrucking.co.za/have-a-heart-for-south-african-truck-drivers/
https://www.tandfonline.com/doi/abs/10.1080/00140138908966098


 
 

73 
 

APPENDIX A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

74 
 

APPENDIX B 
 
 



 
 

75 
 

APPENDIX C 
 
 



 
 

76 
 

APPENDIX D 
 

 



 
 

77 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    



 
 

78 
 

 

APPENDIX E 
 
 



 
 

79 
 



 
 

80 
 

APPENDIX F 
 
 



 
 

81 
 

APPENDIX G 



 
 

82 
 



 
 

83 
 



 
 

84 
 



 
 

85 
 

APPENDIX H 

Durban University of Technology 
 

Main Study: Letter of Information:  

 

Dear Participant, welcome to my research study.  

 

Title of the Research Study:  

The effect of a lumbar support pillow on low back pain in long-distance truck drivers in the 

eThekweni District. 

 

Principle Investigator/s/researcher: Brittany Van Wyk (Chiropractic student and main 

researcher) 

 

Supervisor: Dr A van der Meulen (M. Tech. Chiro) 

 

Brief Introduction and purpose of the Study:  

 

Low back pain is very common in truck drivers. Low back support during driving may be 

beneficial. Therefore, the purpose of the study is to determine whether a lumbar support will 

decrease low back pain in truck drivers. The lumbar support pillow will not cure low back 

pain but will be palliative in contributing to a decrease in low back pain. 

 

Outline of the Procedures:  
 

Participation in this study is voluntary. If you are interested in participating in this study, you 

will then be asked to read letter of information and sign the consent form and the statement 

of confidentiality. You will then receive a short questionnaire which you will then complete. 

You will be allocated in one of three groups in a random manner. These groups include for 

example group A receiving an ENTAP lumbar support for a period of six weeks, group B 

receiving no lumbar support and group C receiving a polyester-filled lumbar support. 

Another questionnaire will be done after three weeks and the last questionnaire will be done 

after six weeks of taking part in the study. The researcher will visit the company every week, 

and you must inform the researcher if your low back pain is getting worse. If the low back 

pain is increasing, the lumbar support will be removed from your truck. 
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Risks or Discomforts to the Participant: 
  

If you receive a lumbar support pillow, you might experience a slight discomfort as it will 

take time for you to get used to it. If the pain gets worse and you cannot tolerate it, please 

let the researcher know and you can withdraw from the study.  

 

Benefits:  

 

The lumbar support pillow may help reduce your back pain. If the lumbar support pillow 

allows for the improvement of low back pain in the truck driver, the researcher will then 

advise the trucking company to purchase lumbar support pillows for their drivers. They are 

not obliged to do so, if they don‟t feel the need for it. 

 

Reason/s why the Participant May be Withdrawal from the Study:  

 

You may be withdrawn from the study due to non-compliance, illness or an adverse reaction 

to the device being tested. You may withdraw from the study at any time for any reason, 

without any consequences. This will be documented. 

 

Remuneration: 

 

You will receive no remuneration. 

 

Costs of the study:  

 

You are not expected to cover any costs towards the study. 

 

Confidentiality:  

 

All completed questionnaires are kept in complete confidence and will not be discussed with 

the employers or any individual outside of the research proposal. Questionnaires will be 

kept in a locked cupboard and all research data will be submitted to DUT Chiropractic 

program for five years where it will stored and then disposed of by shredding.  

 

Research-related Injury:  
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Should your low back pain increase when using a lumbar support pillow, please inform the 

researcher immediately.                    

 

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

Should you have any queries, feel free to contact the researcher (Brittany) on 031 373 

2205. If the researcher cannot be contacted please contact the supervisor, Dr. van der 

Meulen on 031 262 0776 or the Institutional Research Ethics administrator on 031 373 

2375. Complaints can be reported to the Director: Research and Postgraduate Support, 

Prof S Moyo on 031 373 2577 or moyos@dut.ac.z



 
 

88 
 

APPENDIX I



 
 

89 
 

 

APPENDIX J 
 
 



 
 

90 
 

APPENDIX K 



 
 

91 
 

APPENDIX L 

 

 



 
 

92 
 

APPENDIX M 

 
4948 IREC119/17 The effect of a lumbar support pillow on low 

back pain in long-distance truck drivers in the 
eThekweni district. 

2018/01/30 
View  

DOH-27-
0118-
5948 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

http://servicesx3.witshealth.co.za/TrialApplicationPrint/TrialApplicationView.aspx?ApplicationGuid=b18fb0fb-2be6-46e2-8abf-37dc23099dc1
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