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Abstract 

Background: Low back pain (LBP) is described as pain that is felt at the back of the body, from the lower margin of the twelfth rib 

to the lower gluteal folds and lasts for at least one day. Non-specific chronic low back pain (NSCLBP) usually is of unknown origin 

or cause and can be treated through manual therapy techniques such as Lumbar Rotatory Technique (LRT). 

Aim: This study aimed to determine the effect of LRT on Spinal range of motion (forward flexion and backward extension), pain 

intensity and disability level. 

Method: Ethical approval for this study was obtained from the Ethics and Health Research Committee of Physiotherapy Out-

patient Clinic of the University of Medical sciences, Ondo, Ondo State before commencement of this study. This pre-experimental 

study involved 20 patients with NSCLBP. Participants were recruited purposively, and LRT was administered after taking consent 

and explaining the procedure. Treatment effects were assessed in terms of spinal range of motion (forward flexion and backward 

extension), pain intensity and disability level using Finger-to-floor method, Quadruple Visual Analogue Scale, and Oswestry Low 

Back Pain Disability Questionnaire at inception, third week and sixth week of treatment. Participants underwent treatment twice 

weekly for six (6) weeks. Descriptive statistic of mean, standard deviation and inferential statistics of Paired T-test, Repeated 

measure ANOVA were used to analyse data. Alpha level was set at p˂0.05 of significance.  

Result: The results showed that LRT had significant improvement in week 1 forward flexion (P= 0.010), backward bending (P= 

0.000), pain intensity (P= 0.000) and disability (P= 0.000). In week 3, there was significant improvement in backward bending 

(P= 0.000), pain intensity (P= 0.000) and disability (P= 0.000), however there was no significant improvement in forward flexion 

(P= 0.105). In week 6, there was significant improvement in backward bending (P= 0.000), pain intensity (P= 0.000) and 

disability (P= 0.000), however there was no significant improvement in forward flexion (P= 0.140). 
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Conclusion: In conclusion, LRT has significant effect on improving SROM of patient and reducing patient’s spinal pain intensity. 

Keywords: Lumbar-Rotatory-Techniques, Chronic-Low-Back-Pain, Pain-Intensity, Spinal-Range-Of-Motion. 

 

 

 

 

INTRODUCTION 
Pain is a noxious sensory and emotional encounter intertwined 

with, or reminiscent of, the sensations connected to real or 

potential harm inflicted upon bodily tissues.[1] Pain causes 

widespread suffering, impairment, social impacts, and cost.[2] 

Worldwide, musculoskeletal (MSK) pain conditions are the leading 

cause of disability and significant social hardship.[3] Pain can be 

located at the cervical region, the thoracic region, the lumbar 

region, and the sacral region.[4]  Back pain at the lumbar region is 

common, afflicting 20% of people in all countries and ethnicities 

on average each year, and up to 50% of individuals on average at 

least once in their lifetime.[5]  Back pain symptoms with specific 

origins, such as infections, tumors, osteoporosis, 

spondyloarthropathies, and trauma, really make up a small 

proportion of cases that require a particular type of treatment.[5] 

Low back pain (LBP) is characterized as discomfort extending into 

either or both lower extremities, sensed along the posterior aspect 

of the body, spanning from the inferior border of the twelfth rib to 

the lower gluteal creases, persisting for a minimum duration of one 

day.[6] LBP affects 12% of adolescents and 32% of adults in 

Africa.[7] Low back pain can be classified by distinguishing clinical 

patterns as: mechanical low back pain, low back pain with 

radiculopathy, pathological low back pain, and low back pain with 

a psychological model.[8] Low back pain can also be classified by 

duration as: acute (less than 6 weeks), subacute (6-12 weeks), and 

chronic (12 weeks longer).[9]  

Acute low back pain with self-care, goes away on its own in a few 

days without any lasting function loss. Sometimes it takes a few 

months for the symptoms to go away. One year after experiencing 

acute low back pain, about 20% of sufferers experience chronic 

low back pain (CLBP) with ongoing symptoms even after the 

initial cause of the acute pain has been treated.[10]  Musculoskeletal 

strains and sprains, herniated discs, pinched nerve roots, 

degenerative discs, or joint illness are among the causes of 

nonspecific or mechanical low back pain while there is specific or 

non-mechanical low back pain, which includes cases caused by 

tumors, inflammatory diseases, infections, fractures, etc.[11] 

Clinical symptoms which have been the most frequent cause of 

treatment in LBP patients is associated with physiologic 

impairment of pain, decreased muscular strength and endurance, 

functional restrictions, and loss of spinal range of motion, among 

others. [12] [13] [14] 

Low back pain is a complex illness that has an impact on the 

patient's emotional and physical well-being.[15][16][17] According to 

the biopsychosocial model of CLBP, integrated multimodal 

therapies should address how social, emotional, psychological, 

behavioral, cognitive, and physical factors interact to exacerbate 

pain. [18][19][20][21] A study conducted in rural Nigeria, 

biopsychosocial factors like sickness beliefs, fear avoidance 

beliefs, catastrophizing, anxiety, depression, maladaptive coping, 

social support, and occupational biomechanical factors was 

reported.[22] Spinal mobility has been utilized by physical therapists 

as an objective clinical evaluation of spinal function and back pain 

intensity. Spinal mobility assessments like forward bending (FB) 

(flexion), back bending (BB) (extension), and lateral bending (LB)  

 

 

 

 

 

have been used in clinical settings to assess dysfunction, gauge the 

effectiveness of rehabilitation, and ultimately decide when to stop 

receiving physical therapy and return to work. [23][24][25] 

Diagnostic imaging is advised for low back pain that has red flags. 

A cause worse than musculoskeletal pain may also be indicated by 

failure to improve, a worsening of symptoms, a chronic neurologic 

deficiency, or a change in the character of the pain. Most 

mechanical causes of low back pain can be seen with radiography 

using posterior anterior (PA), lateral, and oblique views.[26] 

Different conditions can mimic that of low back pain hence 

differential diagnosis of low back pain includes; structural causes 

(degenerative disc disease, facet joint degeneration, sacroiliac joint 

arthroplasty, piriformis syndrome, fracture), neurological cause 

(spinal sternosis), and extra spinal causes (rheumatological 

conditions, neoplasms, psychological, infection). [27]  

According to various studies conducted, a variety of low back pain 

care strategies, includes surgical, pharmaceutical, physiotherapy, 

and conservative management, which in recent times have been 

classified into pharmaceutical and non-pharmacological 

management. [28][29][30][31][32][33][34] The selection of treatments for 

low back pain has been influenced by these classifications.[35][36][37]  

Various spinal manual therapy techniques are being used as an 

efficient strategy in the treatment of LBP.[38] Lumbar rotatory 

technique (LRT), vertical oscillatory pressure, spinal traction, 

rotation maneuvers, flexion maneuvers, and hyper-extension are 

among the common manipulative techniques used.[39]  A common 

manipulative method that has been utilized to lessen pain and 

improve spinal mobilization is rotational mobilization.[40] Hassel 

conducted a study that looked into the kinetics of rotational 

manipulation.[41]  

Various school of thought have been put into consideration in the 

use of manual therapy and these includes James Cyriax with the 

principles every pain has a source, treatment must reach the source, 

treatment must benefit the source in order to relieve the pain[42]; 

Freddy Kaltenborn whose philosophy is based on the combination 

of physical medicine, chiropractic, and osteopathy[43] ; Geoffrey 

Maitland who uses oscillatory movements on a selected joint, 

within the patient's tolerance and the therapist's range of motion, to 

loosen a fixed synovial joint[44]; John Mennell who identified 

adhesions, postural strain, and the facet joint as contributing factors 

to back pain[44] and Vincent Nwuga with the concept of thorough 

assessment, examination, reaching a physical diagnosis and 

appropriate mobilization techniques.[44] Maitland school of thought 

involves treating the symptoms without the confusion over 

diagnostic terms, all anatomical structures examined with a focus 

on function, the two categories of problems are pain/stiffness and 

stiffness/pain (problems may differ from one group to the next), 

five grades of motion and the two types of joint motion, glide and 

traction, are used during treatment.[45]   From the research 

conducted by Hengeveld and Banks, it was shown that therapy 

outcomes are significantly influenced by the grade, rhythm, and 

direction of movement used when performing treatment 

approaches[46]. Maitland recommended using large oscillations for 
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grades II and III while defining grade I and IV mobilization as 

modest amplitude oscillations[47] 

Nwuga school of thought involves the use of manipulative 

techniques which can be classified under the headings as indirect 

manipulation (lumbar rotatory techniques), direct manipulation 

(digital pressure), specific manipulation, non-specific 

manipulation, oscillatory techniques (Vertical oscillatory pressure) 

[48][49] and manipulative thrusts (vertical thrusts).[44]  

However, there is scarce research on the effect of LRT on clinical 

variables in the treatment of patients with chronic low back pain. 

Hence, this study. 

Twenty participant with chronic non specific low back were 

purposely recruited for this pre- experimental study.  Ethical 

approval, informed consent and permission to conduct this study 

were obtained before the commencement of this study. Lumbar 

Rotatory Technique was administered as an intervention for the 

management of painful low back pain.Pain intensity, disability 

level, Spinal range of motion were assessed using  Quadruple 

Visual Analogue Scale at first , third and sixth weeks. Intervention 

were given for six weeks, Data were analyzed using descriptive 

and inferential statistics. Significant was set at P< 0.05. 

Application of Lumbar Rotatory Technique 

The patient was asked to lie supine, while the physiotherapist stood 

opposite the involved side, placing his/her left hand on the patients 

opposite shoulder while grabbing the patient’s lower limb at the 

back of the knee with his/her right hand, flexing the left hips and 

bringing the involved knee across the body. In the process the 

lumbar spine is put into rotation. 

The manipulation was carried out by bringing the knee close to the 

ground. The left hand working to stabilize the left shoulder, which 

in turn stabilizes the thorax indirectly. The lumbar spine was 

flexion or extension to obtain some degree of localization. 

Adjusting the involved leg's position and the hip's angle of flexion 

accomplished this. Increased lumbar spine flexion results in more 

hip flexion, which increased the likelihood that the manipulative 

push fell on the lower lumbar intervertebra joints. However, as the 

hip extends, the opposite occurs. Lumbar Rotatory Technique was 

used with the application of minimal force. 

 
Plate 1 showing application of lumbar rotatory technique 

Data Analysis 

Descriptive statistics of mean and standard deviation was used to 

analyze the physical characteristics of participants. Paired t-test 

was used to compare the effect of lumbar rotatory technique on 

spinal range of motion, pain intensity and disability within 

week.Repeated measure ANOVA was used to compare the effect 

of lumbar rotatory technique on spinal range of motion across 

weeks. A level of p<0.05 was considered significant.  

RESULTS 
General characteristics of the participants 

The age (years) weight (kg), height (m) and BMI (kg/m2) are 

presented in table 4.1. It was shown that the mean age of 55.05 ± 

9.56, weight of 70.41 ± 1.63, height of 1.63 ± 0.07 and majority 

were normal weight. 

Comparison of the effect of Lumbar Rotatory Technique on 

variable within each week of application using paired t-test. 

According to table 4.2, it was shown that patients had significant 

improvement in week 1 forward flexion (P= 0.010), backward 

bending (P= 0.000), pain intensity (P= 0.000) and disability (P= 

0.000). In week 3, there was significant improvement in backward 

bending (P= 0.000), pain intensity (P= 0.000) and disability (P= 

0.000), however there was no significant improvement in forward 

flexion (P= 0.105). In week 6, there was significant improvement 

in backward bending (P= 0.000), pain intensity (P= 0.000) and 

disability (P= 0.000), however there was no significant 

improvement in forward flexion (P= 0.140). 

Within the group comparison of intervention (Lumbar 

Rotatory Technique) on clinical variables (forward flexion, 

backward bending, pain intensity and disability level) across 

weeks using repeated measure ANOVA. 

It was shown in table 4.3 that, there were significant changes of the 

effect of lumbar rotatory technique (LRT) on spinal range of 

motion (forward flexion, F= 5.588, P= 0.007. Backward bending, 

F= 44.329, P= 0.000), pain intensity (F= 109.771, P= 0.000) and 

disability (F= 30.944, P= 0.000) across weeks. 

Table 2: General Characteristics of the Participants 

VARIABLE X ± S.D 

Age (years) 55.05 ± 9.56 

Weight (kg) 70.41 ± 1.63 

Height (m) 1.63 ± 0.07 

BMI (kg/m2) 26.29 ± 5.78 

Key; BMI: Body Mass Index 

          X: Mean 

S.D: Standard Deviation  
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Table 3: Comparison of the Effect of Lumbar Rotatory Technique and Weeks of Application Using Paired t-Test. 

 X ± S.D t p- value 

Week 1 

FF (cm) 

BB (cm) 

PI 

DIS 

 

3.75 ± 7.2 

63.68 ± 7.77 

65.29 ± 12.78 

33.55 ± 16.58 

 

-1.775 

-37.80 

-23.58 

-9.205 

 

0.010 

0.000 

0.000 

0.000 

Week 3 

FF (cm) 

BB (cm) 

PI 

DIS 

 

3.36 ± 6.53 

62.43 ± 7.72 

56.78 ± 12.13 

27.55 ± 13.93 

 

-1.696 

-37.293 

-21.568 

-8.933 

 

0.105 

0.000 

0.000 

0.000 

Week 6 

FF (cm) 

BB (cm) 

PI 

DIS 

 

2.73 ± 5.28 

60.95 ± 7.97 

46.18 ± 10.58 

19.64 ± 10.35 

 

-1.533 

-35.24 

-20.02 

-8.43 

 

0.140 

0.000 

0.000 

0.000 

Key; FF: Forward Flexion; BB: Backward Bending;   PI: Pain Intensity;  DIS: Disability 

Table 4: Within the Group Comparison of Intervention (Lumbar Rotatory Technique) On Clinical Variables (Forward Flexion, Backward 

Bending, Pain Intensity And Disability) Using Repeated Measure ANOVA. 

VARIABLES WEEK 1 

X ± S.D 

WEEK 3 

X ± S.D 

WEEK 6 

X ± S.D 

F- RATIO p- VALUE 

FF (cm) 3.75 ± 7.26 3.36 ± 6.50 2.73 ± 5.28 5.588 0.007 

BB (cm) 63.68 ± 7.77 62.43 ± 7.72 60.95 ± 7.97 44.329 0.000 

PI 65.29 ± 12.78 56.78 ± 12.78 46.18 ± 10.58 109.771 0.000 

DIS 33.55 ± 16.58 33.55 ± 16.58 19.64 ± 10.35 30.944 0.000 

Discussion 
Low-back pain is a complex illness that has an impact on the 

patient's emotional and physical well-being.[15][16][17] Various spinal 

manual therapy techniques are being used as an efficient strategy in 

the treatment of LBP. According to Nwuga, manipulative 

techniques can be broadly classified into several categories[44]. 

Direct and indirect manipulation is a type of manual therapy 

technique and lumbar rotatory techniques is a type of indirect 

manipulation. This technique is designed to mobilize the facet 

joints and relieve any restrictions or pain that the patient may be 

experiencing. A common manipulative method that has been 

utilized to lessen pain and improve spinal mobilization is rotational 

mobilization.[40] In this study, it was evident that there was 

significant improvement in the effect of LRT on the clinical 

variables of patients with NSCLBP. This study correlates with the 

study by Nwuga who reported a significant increase in the forward 

flexion (p=<0.01) and backward bending (p=<0.05) in patients 

treated with rotational manipulation[50]. These findings align with 

the principle of manual therapy and spinal mobilization techniques, 

which aim to restore and enhance the range of motion of the 

lumbar spine.[51]  Increased mobility in forward flexion and 

backward bending can be crucial for patients with NSCLBP as it 

allows them to perform daily activities with greater ease and 

functionality.[52] The positive effect of range of motion suggests 

lumbar rotatory technique may contribute to enhancing the 

physical functioning of individuals with NSCLBP. 

In a comparative study conducted by Nwuga and Fajewonyomi,  it 

was shown in that out of 30 patients treated with rotational 

manipulation, 15 were completely pain free, 5 had residual pain, 9 

showed fair improvement while one had no improvement. Twenty-

five of the patients were able to return to their work after 3 weeks 

of the experimental period and 4 returned for more treatment after 

3 months. This goes in line with this study that showed significant 

improvement of pain and disability level of patients with NSCLBP 

after 6 weeks of LRT intervention[53]. Evans also carried out 

research using rotational manipulation and reported a significant 

increase in the spinal range of motion of the participants.[54] 

This study demonstrated a significant reduction in pain intensity 

among patient who underwent lumbar rotatory technique. This 

result is consistent with previous studies that have highlighted the 

analgesic effect of manual therapy interventions.[55]  Through the 

application of targeted mobilization to the lumbar spine, LRT may 

help alleviate pain in NSCLBP patients by modulating pain 

perception, promoting tissue healing and alleviating muscle 

tension. 

Additionally, this study revealed a significant decrease in disability 

level among participants who received LRT intervention. 
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Disability, which was measured using standardized scale which is 

the Oswetry Disability Index (ODI), reflects the impact of 

NSCLBP on an individual's ability to engage in daily activities and 

perform functional tasks.[56] The observed reduction in disability 

score across 6 weeks of intervention, indicates that LRT not only 

reduces pain intensity but also enhances functional abilities and 

improves quality of life for individuals with NSCLBP.  

The lumbar rotatory technique is believed to function through 

enhancing the lumbar spine's range of motion, diminishing 

inflammation, and triggering the release of endorphins.[50]  The 

rotational forces are believed to induce movement of spinal joints, 

which may help alleviate joint stiffness and improve overall joint 

mobility.[57] The technique may stretch muscles, ligaments, and 

other soft tissues around the lumbar spine.[58]  This can potentially 

reduce muscle tension and improve flexibility, which might 

contribute to pain relief.[59] The manipulation of spinal joints can 

influence the nervous system.[60] This may lead to pain modulation 

through mechanisms such as the gate control theory, where sensory 

input from the manipulation competes with pain signals, ultimately 

leading to pain reduction.[61][62] The mechanical forces applied 

during the technique might stimulate blood flow to the area, 

promoting tissue healing and reducing inflammation.[63] 

Conclusion 
In conclusion, Lumbar Rotatory Technique (LRT) has significant 

effect on improving Spinal Range of Motion of patient and 

reducing patient’s spinal pain intensity. 

REFERENCES 
1. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, 

Gibson S, Keefe FJ, Mogil JS, Ringkamp M, Sluka KA, 

Song XJ. The revised International Association for the 

Study of Pain definition of pain: concepts, challenges, 

and compromises. Pain. 2020 Sep 1;161(9):1976-82.  

2. Ballantyne JC, Sullivan MD. Intensity of chronic pain—

the wrong metric. N Engl J Med. 2015 Nov 

26;373(22):2098-9. 

3. Vos T, Abajobir AA, Abate KH, Abbafati C, Abbas KM, 

Abd-Allah F, Abdulkader RS, Abdulle AM, Abebo TA, 

Abera SF, Aboyans V. Global, regional, and national 

incidence, prevalence, and years lived with disability for 

328 diseases and injuries for 195 countries, 1990–2016: a 

systematic analysis for the Global Burden of Disease 

Study 2016. The Lancet. 2017 Sep 16;390(10100):1211-

59. 

4. Turk DC. Pain terms and taxonomies of pain. Bonica's 

management of pain. 2010. 

5. Ehrlich GE. Back pain. The Journal of Rheumatology 

Supplement. 2003 Aug 1;67:26-31. 

6. Hoy D, March L, Brooks P, Blyth F, Woolf A, Bain C, 

Williams G, Smith E, Vos T, Barendregt J, Murray C. 

The global burden of low back pain: estimates from the 

Global Burden of Disease 2010 study. Annals of the 

rheumatic diseases. 2014 Jun 1;73(6):968-74. 

7. Louw QA, Morris LD, Grimmer-Somers K. The 

prevalence of low back pain in Africa: a systematic 

review. BMC Musculoskeletal disorders. 2007 Dec;8:1-

4. 

8. Jenkins H. Classification of low back pain. Australasian 

Chiropractic & Osteopathy. 2002 Nov;10(2):91. 

9. Koes BW, Van Tulder M, Lin CW, Macedo LG, 

McAuley J, Maher C. An updated overview of clinical 

guidelines for the management of non-specific low back 

pain in primary care. European Spine Journal. 2010 

Dec;19:2075-94. 

10. National institute of health. (2020). Low Back Pain Fact 

Sheet | National Institute of 

Neurological Disorders and Stroke. Low Back Pain Fact 

Sheet | National Institute of 

Neurological Disorders and Stroke. From 

https://www.ninds.nih.gov/low-back-pain-factsheet 

11. Cohen SP, Argoff CE, Carragee EJ. Management of low 

back pain. Bmj. 2008 Dec 22;337. 

12. Deyo RA, Bass JE. Lifestyle and low-back pain: the 

influence of smoking and obesity. Spine. 1989 May 

1;14(5):501-6. 

13. Battié MC, Bigos SJ, Fisher LD, Spengler DM, Hansson 

TH, Nachemson AL, Wortley MD. The role of spinal 

flexibility in back pain complaints within industry: a 

prospective study. Spine. 1990 Aug 1;15(8):768-73. 

14. McPhillips‐Tangum CA, Cherkin DC, Rhodes LA, 

Markham C. Reasons for repeated medical visits among 

patients with chronic back pain. Announcement. Journal 

of General Internal Medicine. 1998 May;13(5):289-95. 

15. Kool J, De Bie RA, Oesch P, Knusel O, Van den Brandt 

PA, Bachmann S. Exercise reduces sick leave in patients 

with non-acute non-specific low back pain: a meta-

analysis. Journal of Rehabilitation Medicine. 

2004;36(2):49-62. 

16. Carragee EJ. Persistent low back pain. New England 

Journal of Medicine. 2005 May 5;352(18):1891-8. 

17. Elfving B, Andersson T, Grooten WJ. Low levels of 

physical activity in back pain patients are associated with 

high levels of fear‐avoidance beliefs and pain 

catastrophizing. Physiotherapy Research International. 

2007 Mar;12(1):14-24. 

18. Linton SJ. A review of psychological risk factors in back 

and neck pain. Spine. 2000 May 1;25(9):1148-56. 

19. Freeman A. Pain management psychotherapy: A 

practitioner’s guide. New York: Wiley. Gatchel, RM, 

Peter, ML, Fuchs, PN, & Turk, DC (2007). The 

biopsychosocial approach to chronic pain: scientific 

advances and future directions. Psychological Bulletin. 

1998;133(4):518624. 

20. Turk DC, Okifuji A. Psychological factors in chronic 

pain: evolution and revolution. Journal of consulting and 

clinical psychology. 2002 Jun;70(3):678. 

21. Abbey H. Multidisciplinary biopsychosocial 

rehabilitation for chronic low back pain: Cochrane 

systematic review and meta-analysis. International 

Journal of Osteopathic Medicine. 2015 Sep 1;18(3):239-

40. 



Copyright © ISRG Publishers. All rights Reserved. 

 DOI: 10.5281/zenodo.14489248    
6 

 

22. Igwesi-Chidobe CN, Kitchen S, Sorinola IO, Godfrey 

EL. ―A life of living death‖: the experiences of people 

living with chronic low back pain in rural Nigeria. 

Disability and rehabilitation. 2017 Apr 10;39(8):779-90. 

23. Marras WS, Wongsam PE. Flexibility and velocity of the 

normal and impaired lumbar spine. Archives of physical 

medicine and rehabilitation. 1986 Apr 1;67(4):213-7. 

24. Mayer TG, Tencer AF, Kristoferson SA, Mooney VE. 

Use of noninvasive techniques for quantification of 

spinal range-of-motion in normal subjects and chronic 

low-back dysfunction patients. Spine. 1984 Sep 

1;9(6):588-95. 

25. Hazard RG, Haugh LD, Green PA, Jones PL. Chronic 

low back pain: the relationship between patient 

satisfaction and pain, impairment, and disability 

outcomes. Spine. 1994 Apr 15;19(8):881-7. 

26. Manusov EG. Evaluation and diagnosis of low back pain. 

Primary Care: Clinics in Office Practice. 2012 Sep 

1;39(3):471-9. 

27. Amirdelfan K, McRoberts P, Deer TR. The differential 

diagnosis of low back pain: a primer on the evolving 

paradigm. Neuromodulation: Technology at the Neural 

Interface. 2014 Oct;17:11-7. 

28. Chou R, Baisden J, Carragee EJ, Resnick DK, Shaffer 

WO, Loeser JD. Surgery for low back pain: a review of 

the evidence for an American Pain Society Clinical 

Practice Guideline. Spine. 2009 May 1;34(10):1094-109. 

29. Van Middelkoop M, Rubinstein SM, Kuijpers T, 

Verhagen AP, Ostelo R, Koes BW, van Tulder MW. A 

systematic review on the effectiveness of physical and 

rehabilitation interventions for chronic non-specific low 

back pain. European spine journal. 2011 Jan;20:19-39. 

30. Jacobs WC, Van Der Gaag NA, Kruyt MC, Tuschel A, 

De Kleuver M, Peul WC, Verbout AJ, Oner FC. Total 

disc replacement for chronic discogenic low back pain: a 

Cochrane review. Spine. 2013 Jan 1;38(1):24-36. 

31. Gianola S, Castellini G, Corbetta D, Moja L. 

Rehabilitation interventions in randomized controlled 

trials for low back pain: proof of statistical significance 

often is not relevant. Health and quality of life outcomes. 

2019 Dec;17:1-8. 

32. National Institute for Health and Care Excellence. 

(2016). Low back pain and sciatica in over 

16s: assessment and management. NICE guideline 

[NG59]. London. 

33. Qaseem A, Wilt TJ, McLean RM, Forciea MA, Clinical 

Guidelines Committee of the American College of 

Physicians*. Noninvasive treatments for acute, subacute, 

and chronic low back pain: a clinical practice guideline 

from the American College of Physicians. Annals of 

internal medicine. 2017 Apr 4;166(7):514-30. 

34. Stochkendahl MJ, Kjaer P, Hartvigsen J, Kongsted A, 

Aaboe J, Andersen M, Andersen MØ, Fournier G, 

Højgaard B, Jensen MB, Jensen LD. National Clinical 

Guidelines for non-surgical treatment of patients with 

recent onset low back pain or lumbar radiculopathy. 

European Spine Journal. 2018 Jan;27:60-75. 

35. Hall H, McIntosh G, Boyle C. Effectiveness of a low 

back pain classification system. The Spine Journal. 2009 

Aug 1;9(8):648-57. 

36. Stanton TR, Fritz JM, Hancock MJ, Latimer J, Maher 

CG, Wand BM, Parent EC. Evaluation of a treatment-

based classification algorithm for low back pain: a cross-

sectional study. Physical therapy. 2011 Apr 1;91(4):496-

509. 

37. Alrwaily M, Timko M, Schneider M, Stevans J, Bise C, 

Hariharan K, Delitto A. Treatment-based classification 

system for low back pain: revision and update. Physical 

therapy. 2016 Jul 1;96(7):1057-66. 

38. Bussières AE, Stewart G, Al-Zoubi F, Decina P, 

Descarreaux M, Haskett D, Hincapie C, Page I, Passmore 

S, Srbely J, Stupar M. Spinal manipulative therapy and 

other conservative treatments for low back pain: a 

guideline from the Canadian chiropractic guideline 

initiative. Journal of manipulative and physiological 

therapeutics. 2018 May 1;41(4):265-93. 

39. Akinbo SR. Physiotherapy management of low back 

pain. Manipulating therapy and thermal therapy 

techniques. JNMRT. 1998;3(6):32. 

40. Foster NE, Thompson KA, Baxter GD, Allen JM. 

Management of nonspecific low back pain by 

physiotherapists in Britain and Ireland: a descriptive 

questionnaire of current clinical practice. Spine. 1999 Jul 

1;24(13):1332. 

41. Hessell BW, Herzog W, Conway PJ, McEwen MC. 

Experimental measurement of the force exerted during 

spinal manipulation using the Thompson technique. 

Journal of Manipulative and Physiological Therapeutics. 

1990 Oct 1;13(8):448-53. 

42. Cyriax J. Textbook of orthopaedic medicine. InTextbook 

of orthopaedic medicine 1975 (pp. xii-756). 

43. Brodin H, Bang J, Bechgaard P. Manipulation av 

ryggraden. En mobiliseringsmetods bakgrund, teknik, 

indikationer. Svenska Bokförlaget/Bonniers, Stockholm. 

1966. 

44. Nwuga VC. Techniques of spinal manual therapy. 

Manual treatment of back pain. 2nd ed. William and 

Wilkins. 2007;115. 

45. Kaminski TW, Kahanov L, Kato M. Therapeutic Effect 

of Joint Mobilization: Joint Mechanoreceptors and 

Nociceptors. Athletic Therapy Today. 2007 Jul 1;12(4). 

46. Hengeveld E, Banks K, editors. Maitland's Vertebral 

Manipulation: Management of Neuromusculoskeletal 

Disorders-Volume 1. Elsevier Health Sciences; 2013 

Aug 22. 

47. Maitland GD. Vertebral manipulation. Elsevier Health 

Sciences; 1986 Mar 20. 

48. Ojoawo AO, Olaogun MO, Odejide SA, Badru AA. 

Effect of vertical oscillatory pressure on disability of 

patients with chronic mechanical low back pain using 



Copyright © ISRG Publishers. All rights Reserved. 

 DOI: 10.5281/zenodo.14489248    
7 

 

Roland Morris Disability questionnaire. Tanzania Journal 

of Health Research. 2013 Jan 13;15(1). 

49. Afolabi OT, Egwu MO, Mbada C, Afolabi AD. 

Comparative effectiveness of lumbar stabilisation 

exercises and vertical oscillatory pressure in the 

management of patients with chronic low back pain. Int J 

Phys Med Rehabil. 2018;6(496):2. 

50. Nwuga VC. Relative therapeutic efficacy of vertebral 

manipulation and conventional treatment in back pain 

management1. American Journal of Physical Medicine & 

Rehabilitation. 1982 Dec 1;61(6):273-8. 

51. Olson KA. Manual Physical Therapy of the Spine-E-

Book. Elsevier Health Sciences; 2021 Sep 23. 

52. Dankaerts W, O’sullivan PB, Straker LM, Burnett AF, 

Skouen JS. The inter-examiner reliability of a 

classification method for non-specific chronic low back 

pain patients with motor control impairment. Manual 

therapy. 2006 Feb 1;11(1):28-39. 

53. Nwuga V.C.B. & Fajewonyomi. Management of Back 

pain with traditional and manipulative therapy. A 

comparative study. Journal of the Nigeria Society of 

Physiotherapy 1979; 8-11. 

54. Evans DP, Burke MS, Lloyd KN, Roberts EE, Roberts 

GM. Lumbar spinal manipulation on trial part I—clinical 

assessment. Rheumatology. 1978 Feb 1;17(1):46-53. 

55. Voogt L, de Vries J, Meeus M, Struyf F, Meuffels D, 

Nijs J. Analgesic effects of manual therapy in patients 

with musculoskeletal pain: a systematic review. Manual 

therapy. 2015 Apr 1;20(2):250-6. 

56. Ruiz FK, Bohl DD, Webb ML, Russo GS, Grauer JN. 

Oswestry Disability Index is a better indicator of lumbar 

motion than the Visual Analogue Scale. The Spine 

Journal. 2014 Sep 1;14(9):1860-5.. 

57. Maigne JY, Vautravers P. Mechanism of action of spinal 

manipulative therapy. Joint bone spine. 2003 Sep 

1;70(5):336-41. 

58. Riley JA. Manual therapy treatment of lumbar 

radiculopathy: A single case report. South African 

Journal of Physiotherapy. 2011 Jan 6;67(3):41-5. 

59. Stamos-Papastamos N, Petty NJ, Williams JM. Changes 

in bending stiffness and lumbar spine range of movement 

following lumbar mobilization and manipulation. Journal 

of manipulative and physiological therapeutics. 2011 Jan 

1;34(1):46-53. 

60. Pickar JG. Neurophysiological effects of spinal 

manipulation. The spine journal. 2002 Sep 1;2(5):357-

71. 

61. Majkowski MG, Gill NW. Physical therapy modalities. 

The sports medicine resource manual. Amsterdam: 

Elsevier. 2008:453-64. 

62. Javadov A, Ketenci A, Aksoy C. The efficiency of 

manual therapy and sacroiliac and lumbar exercises in 

patients with sacroiliac joint dysfunction syndrome. Pain 

physician. 2021;24(3):223. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


