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ABSTRACT

Background and Objective: Most of the treatment interventipons with established efficacy for lumbar radic-
ulopathy (LR) are associated with increased healthcare utilization, associated cost and not empowered LR pa-
tients to take control of their health. Self-management technique (SMT) is a structured multicomponent inter-
vention that supports autonomy and involves education and training with the aim of promoting adherence to 
self-management behaviours, to achieve improved physical, psychological and economic outcomes. SMT has 
been found to be an effective management protocol in chronic conditions such as shoulder pain and neck pain. 
The effect of SMT was found to reduce burden both on patients and clinicians, cost effective and resulted in early 
returned to work. Therefore, this study was undertaken to investigate the feasibility of implementing SMT in 
form of patient education (PE) and progressive core stability exercise with neuro dynamic mobilisation for the 
management of lumbar radiculopathy (LR) in Kano, Nigeria

Methods: A total of 13 participants with LR were recruited and assigned to the intervention. A baseline data of 
the outcome measures of the participants were recorded. The program was provided with initial individualised 
patient assessment, twice Patient Education program in form of PowerPoint presentation within the first two 
weeks of the intervention, and twice a week group exercise in form of SMT for 8 weeks. The posttest outcome 
measures were then recorded. Feasibility was assessed through recruitment rate, treatment compliance, re-
tention/dropout rate, report of adverse events and clinical outcome of pain (numeric pain rating scale) and 
functional disability (Oswestry Disability Index), fear avoidance belief (FAB), and Quality of life (QOL). The data 
collected was analysed using a paired sample t-test to evaluate the effect of the SMT in the management of lum-
bar radiculopathy.

Results: The recruitment rate was 90%. Ttreatment compliance among the participants was >85% for super-
vised group treatment sessions and retention rate of the participants was high. The results from the paired sam-
ple t test revealed that, compared with the baseline, all participants improved significantly in both pain intensity, 
functional disability, fear avoidance belief (P<0.05) after 8 weeks of the intervention. However, there was no 
significant difference in quality of life (QOL) of the participant (P≥0.05). 

Conclusion: Based on the observed efficacy of the intervention, participant compliance, it was concluded that 
the effectiveness of newly designed SMT intervention in the management of LR is promising and possible for 
conducting a randomized clinical trial in the future to confirm the effectiveness of the intervention for the man-
agement of LR in Kano, Nigeria.
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Introduction
Low back pain (LBP) is a highly prevalent and most disabling 

health condition worldwide (Simula, et al. (2019)). LBP is divided into 
different classification and subgrouping. Among the subgroup of LBP 
is Lumbar radiculopathy (LR). Lumbar radiculopathy is a condition 
that is associated with either pain, motor, sensory and reflex symp-
toms in one or both lower limbs (Falla, et al. 2022). It is associated 
with significant pain, disability, psychological issues, associated high 
cost of management and therefore requires different approaches to 
treatment (Ong, et al. 2011). Studies has shown that the longer period 
it takes for the management of LR is largely associated with longer 
disability and more absenteeism from work and consequently more 
health care cost (Dickson, et al. 2018). Work related poor ergonomics 
in workplace is one of the main cause of LR which may eventually 
lead to compression and subsequent injury to exiting nerve roots. The 
prevalence of LR varies with age, gender, heredity, geographical loca-
tions and races (Ajiboye, et al. 2018). LR affects individuals mostly 
between the ages 40 to 50 years, it is indeed the commonest cause of 
musculoskeletal conditions globally in aged 40 years and above and 
a leading cause of disability and morbidity (Ogunbode, et al. 2013). 
Although there is no concise epidemiological data of LR in the recent 
literatures, it is believed to have the lifetime prevalence of 13% to 40 
% (Clar, et al. [1]). 

The annual incidence of LR in community based study in USA was 
found to be 3 to 5% (Berry, et al. 2019), and over 1 million people a 
year in the United Kingdom. It is generally believed that, the estimated 
incidence of LR occurs in approximately 3-5% of the population (Alex-
ander, et al. 2019). In a similar prevalence study, the incidence of LR in 
Africa is higher compared to that in the western world. The literature 
stating the incidence of LR in West Africa and Nigeria is scarce, how-
ever, Park, et al. (2016), described LR as the most prevalent neurosur-
gical condition on the African continent. LR is a debilitating condition 
with 30% of affected population experiencing pain and disability for 
over 12 months (Coster, et al. [2]). The consequent persistent pain 
of LR resulted in long term and repeated treatment which resulted 
in high cost of management. Loss of productivity due to absenteeism 
from work mainly accounts for the indirect costs, while hospital vis-
its, purchase of medications and Surgeries are responsible for most of 
the direct costs.Studies has shown that the longer period it takes for 
the management of LR is largely associated with longer disability and 
more absenteeism from work and consequently more health care cost 
(Dickson, et al. 2018). 

Conservative management is considered first line in the manage-
ment of LR (Vincent, et al. 2014). Physiotherapy as a form of non-inva-
sive management is recommended as first line management strategy 
for LR, but due to the complex nature of the condition, the variety of 
causative factors and symptom presentation, the condition is found 
to be very difficult to treat and associated recurrence of patients’ 
symptoms (Smythe, 2020). Several studies has been done to search 

for better evidence based management of LR (Machado, et al 2010; 
Barthel, 2018; Thoomes, et al. 2022). But these studies were mostly 
based on passive Physiotherapy where the patient is usually a passive 
recipient of the intervention without any element of modifying beliefs 
and expectations of the patients through patient education, and this 
might be the cause of recurrent pain. However, the need for identify-
ing easy and effective treatment strategy for LR has been emphasized 
in different studies, due to the fact that LR is associated with delayed 
recovery, persistent disability and increased healthcare utilization 
and costs (Bello [3]). 

Self-management technique (SMT) has been found to be an effec-
tive management protocol that may reduce burden both on patients 
and clinicians, cost effective and resulted in early returned to work. 
(Jonckheer, et al. 2017). SMT is a structured multicomponent inter-
vention that supports autonomy and involves education and training 
with the aim of promoting adherence to self-management behaviours, 
to achieve improved physical, psychological and economic outcomes 
(Toomey, et al. 2015). SMT is mainly done under the supervision and 
instruction of Physiotherapist, with adequate support, information 
and guidance to achieve the optimum goal of rehabilitation. (Stephen, 
et al. 2010).Numerous studies have confirmed the positive effects 
of self-management model for non-communicable chronic diseases 
(Lee, et al. [4]) and cancers (ONeille, et al. [5]). Systematic review and 
meta-analysis were also performed to investigate its effect on chronic 
low back pain with or without radiculopathy, with a conclusion that 
self-management programs had a moderate effect in relieving pain, 
and small to moderate effect in improving disability (Lee, et al. 2020). 
However, many factors, including mode, time and cost, have caused 
numerous barriers to reach skills and resources of self-management 
for the benefit of the patients (Lee, et al. 2020). Among such SMT 
programs that contain specific delivery mode, duration and shows 
evidence of long-term effect of SMT is GLAD Back. It is an evidenced 
based SMT protocol used in the management of persistent nonspecif-
ic low back pain. The aim of GLAD Back program is to translate guide-
line recommendations into a clinician-delivered program for the 
promotion of self-management in people with persistent/recurrent 
back pain (Kongsted, et al. [6]). SMT as conservative first line inter-
vention for individuals with LR using modified Glad back SMT proto-
col is therefore an area of research that needs to be further explored 
in order to better inform stakeholders about its benefits and, possibly, 
promote its use in the management of the disease. Against this back-
ground, this study was conducted to determine the effectiveness of 
eight weeks SMT in the management of LR in Kano, Nigeria.

Methods
A pretest, posttest one arm feasibility study was used in this study. 

Participants were male and female LR patients between the ages of 
18-65 years, attending either orthopaedic or Physiotherapy clinics of 
Aminu Kano Teaching Hospital in Kano, northwestern Nigeria. Only 
those with chronic LR of 12 weeks and above duration were allowed 
to participate. Those with red flags and other associated complica-
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tions such as those that had evidence of serious spine pathology such 
as infection, tumor, fracture, and spinal stenosis, a previous history of 
lumbosacral surgery, pregnancy, or cauda equina syndrome.

Sample and Sampling Technique

Thirteen (13) individuals with LR who have clinical and/ or radio-
logical evidence of LR were recruited. The diagnosis of LR was based 
on physical assessment and radiological investigation. The diagnostic 
procedures includes clinical evaluation of X rays, EMG or MRI. While 
physical examination was used to assess motor, sensory and reflex 
functions. (Coster, et al. 2010). All participants were screened by the 
primary researcher to ensure study eligibility. Convenience sampling 
technique was employed as the entire population was subjected to 
one group with male (n = 5) and female (n = 8). The participants were 
then assigned to the intervention and research procedure was ex-
plained to them. 

Data Collection Procedure

Ethics approval was obtained from the ethics committees of Aminu 
Kano Teaching Hospital and Kano State Hospitals Management Board 
for recruitment of the participants and data collection. The protocol 
had also been registered with ClinicalTrials.gov, with registration 
number PACTR202209825345097. All participants signed written 
informed consent form prior to participation in the study. The study 
protocols were fully explained to them and they were asked to report 
any discomfort during the course of the workout that might warrant 
the termination of the exercise. After completion of all outcome tools. 
The participants were subjected to the intervention for complete 8 
weeks. The outcome of the intervention was then measured after 8 
weeks using the outcome assessment forms. The following measure-
ments were taken before and after the period of intervention. 

Pain Intensity: The numeric pain rating scale (NPRS; 0–10 cm), 
with 0 representing no pain and 10 worst imaginable pain was used 
to assessed levels of pain intensity (Ferreira-Valente, et al. 2011). 

Functional Disability: The Oswestry Disability Index (ODI; 0%–
100%), with a higher score indicating higher disability (Waddell, et al. 
[7]), was used to assessed disability related to LR. 

Fear Avoidance Belief Questionnaire (FABQ)

The fear-avoidance belief questionnaire (FABQ) is a question-
naire based on the fear-avoidance model of exaggerated pain percep-
tion. FABQ is an outcome measure that serves as a clinically useful 
screening tool in identifying patients with high fear-avoidance belief 
who are at risk for prolonged disability. The higher score is indicat-
ing high fear avoidance belief who are at risk for prolonged disability 
(Panhale, et al. [8]). 	

Quality of Life Questionnaire (SF 12)

SF-12 is one of the most widely used instruments for assessing 
self-reported health reported quality of life. Originally developed 

from the Medical Outcomes Study (MOS) 36-item Short-Form Health 
Survey SF-36 (Ware, et al. [9]). The reliability of the SF-36 has been 
documented among various populations (Huo, et al. [10]). However, 
SF 12 was a modification drawn from SF 36 and have similar perfor-
mance with SF 36 while taking less time to complete. It has a mental 
and physical component, with higher score indicating better physical 
and mental health functioning. A score of 50 or less on the PCS-12 
has been recommended as a cut-off to determine a physical condition; 
while a score of 42 or less on the MCS-12 may be indicative of clinical 
depression. (Ware, et al. [11]). Other materials needed include An ex-
ercise diary: A form in which the exercise will be recorded. Fit notes: A 
booklet where all the information concerning exercise performance is 
recorded by the participants. Prior to data collection, the NPRS, ODI, 
SF 12 and FABQ that was translated into Hausa were sorted out us-
ing guidelines for translation and cross-cultural adaptation of self-re-
ported measures (Beaton, et al. 2000). These outcomes were assessed 
at baseline and after 8-week treatment. 

Data Analysis 

The data obtained from this study were categorised and analysed 
using descriptive demographic data presented as means, standard de-
viation (SD), frequency and percentage. Participants’ pain intensity, 
functional disability, fear avoidance, and quality of life values before 
and after 8 weeks were also reported as mean and standard deviation. 
A paired sample t-test was used to evaluate the effect of the SMT in 
the management of LR on participants SF score, fear avoidance be-
lief score, NPS score, and Oswestry Disability Index score. Differences 
within the group at p< 0.05 were considered significant. The analysis 
was carried out using power analysis software PASS (Power analysis 
and sample size) software version 15 (PASS15; NCSS15 LLC. 2017). 

Results 
Of the 13 participants recruited, 12 had complete data at the end 

of the study which were used in the analyses. Table 1 displays partic-
ipants’ group and gender distributions. Participants in both groups 
were not found to differ significantly in age, height and weight. Table 
2 shows the mean and standard deviation NPS, FABQ, SF-12, and ODI 
values for participants with lumbar radiculopathy. A paired sample 
t-test was conducted to evaluate the effect of the SMT in the manage-
ment of lumbar radiculopathy on individuals SF score, fear avoidance 
belief score, NPS score, and Oswestry Disability Index score. There 
was a statistically significant decrease in NPS from baseline (Mean 
= 7.04, SD = 1.03) to post-test (Mean = 2.33, SD = 0.36), t (11) = 
15.97, p<0.001. There was a statistically significant decrease in ODI 
from baseline (Mean = 2.95, SD = 0.43) to post-test (Mean = 1.43, SD 
= 0.18), t (11) = 13.54, p<0.001.There was a statistically significant 
decrease in FAB from baseline (Mean = 3.78, SD = 1.03) to post-test 
(Mean = 2.95, SD = 0.60), t (11) = 2.99, p<0.012.However, there was 
no statistically significant difference for SF score, the difference was 
greater than 0.05.
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Table 1: Demographic and Anthropometric Characteristics of the 

Study Population.
Variables Frequency (N)N = 13 Percent (%)

Gender

  Male (1) 4 30.8

  Female (2) 9 69.2

Occupation    

  Teacher 7 53.8

  Business owners 1 7.7

  Office workers 2 15.4

 Tailor 1 7.7

  Housekeeper 2 15.4

Age (Yr.) (Mean±SD) 49.23±9.01 -

Height (M.) (Mean±SD) 1.64±0.01 -

Weight (Kg.) (Mean±SD) 76.15±17.83 -

Table 2: Mean and Standard deviation values for NPS, FABQ, SF 12, 
and ODI.

Variables Baseline 
Mean (SD)

Post Internvention 
Mean (SD) T p-value

Pain intensity 7.04±1.03 2.33±0.36 15.97 <,001**

Functional 
disability 2.95±0.43 1.43±0.18 13.54 <,001**

Fear avoid-
ance belief 3.78±1.03 2.95±0.60 2.99 0.012*

Quality Of 
Life 2.53±0.30 2.48±0.14 0.54 0.603

Hypothesis Testing
According to the main hypothesis there will be no significant dif-

ference between the baseline and 8 weeks post intervention scores 
of SMT on individuals with Lumbar radiculopathy. However, accord-
ing to the above, it shows significant difference between the baseline 
and 8 weeks scores, therefore, the null hypothesis is rejected. The sub 
hypothesis on NPS stated that, there will be no significant difference 
in pain intensity of individuals with lumbar radiculopathy between 
baseline and 8 weeks scores following SMT. However, the NPS scores 
showed significant difference between baseline and 8 weeks of SMT 
intervention, therefore, the null hypothesis is rejected. Then the sub 
hypothesis on ODI was there will be no significant difference in func-
tional disability of individuals with lumbar radiculopathy between 
baseline and 8 weeks scores following SMT. The results was against 
the statement and therefore, the null hypothesis has failed to be ac-
cepted. There will be no significant difference in quality of life of in-
dividuals with lumbar radiculopathy between baseline and 8 weeks 
scores following SMT. the scores of SF shows no significant difference 
between baseline and 8 weeks of SMT intervention and therefore the 

null hypothesis is accepted. Moreover, there will be no significant 
difference in fear avoidance belief of individuals with lumbar radicu-
lopathy between baseline and 8 weeks scores following SMT. On con-
trary, the results shows significant difference between baseline and 8 
weeks of SMT Intervention and the null hypothesis was also rejected.

Discussion
This feasibility study was done to assess the effectiveness and 

benefits of SMT in the management of LR in Kano, Nigeria and to the 
best of our knowledge, the first of its kind. The study demonstrated 
the feasibility for recruitment, treatment compliance with both su-
pervised and unsupervised sessions, safety, acceptability and poten-
tial effects of treatment on clinical outcomes. The results of this study 
suggest the feasibility of conducting a full-scale randomized clinical 
trial in this context. We found that participants with LR who met the 
inclusion criteria at the Outpatient Clinic of Aminu Kano Teaching 
Hospital and Murtala Muhammad Specialist Hospital are numerous 
and many among them are ready to be enrolled. Therefore, this was 
found to be an effective method to recruit potential participants in a 
Hospital setting. Since this is a pilot study, a one-centre recruitment 
was done so as to recruit a small number of participants. However, 
even in one centre, many individuals were willing to participate in the 
study. Participants recruited were both males and females with female 
to male ratio of 2:1. This is due to the high positive responses received 
from females than males. This may affect the male representation in a 
sample. Our recruitment rate (77%) was high and comparable to the 
rate (80%) obtained by a previous feasibility study (Igwesi-Chidobe, 
et al. [12]) conducted on Self-Management of chronic low back pain 
in another community in Nigeria. The results of this study shows the 
homogeneity of the study participants as the socio-demographic and 
clinical variables measured has not shown much variation at base-
line. The participants were predominantly females, mostly teachers, 
middle class with moderate to high levels of education. The fact that 
the participants were mainly working class and business owners may 
partly explain the evidence of growing of LR among workers and rea-
sons for direct and indirect economic burden of this condition due to 
work absenteeism and loss productivity.

The Feasibility of our study was also demonstrated by the excel-
lent treatment compliance (>65%) with the supervised treatment 
sessions among participants. However, treatment compliance with 
the unsupervised home program was a little bit low in the beginning 
and later rise to appreciable level of around 90% due to education-
al sessions, follow up, reviews and discussions among participants. 
The proportion of participants with 100% attendance was 85% while 
the retention rate for the SMT found in this study were also very en-
couraging (90%). This is similar to the findings of Igwesi-Chidobe, 
et al. (2019) who found a high retention rate (92%) with a 6-week 
self-management program for CLBP in Nigeria. Dropout rate (loss to 
follow up) was 6% as only one participant was lost to follow-up. How-
ever base on our findings, the results suggest that the interventions 
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were relevant and acceptable. Although there were no qualitative 
feedback interview in this study, but the participants discussed among 
themselves and the research team after completion of the study about 
how satisfied they are with the protocol. Many participants at the end 
of the intervention was so excited and admitted that the program was 
useful for managing their LR. Participants became active in the man-
agement of their symptoms using the self-management strategies 
learned. Additionally, two participants were able to notice pain they 
had due to ovarian cyst (as was later diagnosed by their physician) 
which was masked before by pain due to LR. However, one partici-
pant expressed concern over low effect of the protocol in managing 
her LR. This could be attributed to the fact that the participant was 
found not sticking to done and don’t that was given as a guideline pri-
or to commencement of the program. Regarding treatment outcomes, 
participants demonstrated significant improvements in pain intensity 
and functional disability, implying that the interventions are capable 
of inducing favourable effects. Even though, no statistically significant 
difference was reached in quality of life. These results were similar to 
the results obtained by previous studies that combined exercise with 
education for patients with LR. 

For example, there was a statistically significant improvement in 
the pain perception, and functional disability at baseline and follow-
ing eight weeks SMT intervention. These findings are consistent with 
previous studies by Eilayyan, et al. [13], who stated that SMT effective-
ly reduces pain and functional disability. Improvement in pain associ-
ated with numbness might be attributed to the effect of neurodynam-
ic exercise in reducing the intra neural oedema and restoring neural 
tissue homeostasis (Basson, et al. [14]).The effect of co stabilisation in 
achieving pain control and reducing dsisability is in accordance with 
the studies done by Kennedy, et al. [15] which states the role of core 
stabilization exercise not only in pain control but in correcting the 
biomechanical factors that expose the individual to spinal instability, 
recurrent pain and functional disabilities. In terms of fear avoidance 
belief, there was statistically significant improvement in FABQ of the 
participant at baseline and following 8 weeks of SMT, this resulted to 
exercise adherence and overall improvement of the participants con-
dition. This is consistent with the findings of Taulaniemi, et al. [16], 
which states that FABQ reduced well with good adherence to exercise 
level and motivational strategies such as patient education should be 
employed for persons with LR associated FABQ and low physical ac-
tivity in order to achieve better exercise adherence. However, there 
was no statistically significant difference in SF-12, that is quality of 
life between baseline and 8 weeks intervention as a difference 0.06 
cannot be considered as clinically significant. These small changes in 
the outcome can be attributed to the effect of the general outcome of 
the participant condition which might improve over time.

The strengths of this pilot study aside from the feasibility assess-
ments include evaluation of these important clinical outcomes as 
pain intensity, functional disability, fear avoidance belief and quality 

of life related to LR. One major limitation of this study was the small 
sample size hence statistical inferences are not definitive. Moreover, 
it was a pretest posttest one arm study, therefore, it has not analysed 
random assignment, blinding of outcome assessors that will be done 
in the larger randomised control trial. Additionally, the lack of pri-
or studies on the topic in other part of Nigeria has limited the direct 
comparisons of these results with other studies done locally. Never-
theless, this pilot study demonstrates important preliminary findings 
for conducting a full-scale trial of SMT compared with usual care 
(PGMP) in this part of the world. In response to this study, only a few 
modifications will be made to the full-scale randomized control trial 
protocol. We will involve more Hospitals within the metropolis under 
Hospital management board that has Physiotherapy departments via 
outpatient Clinics of the Physiotherapy Clinics. We will facilitate com-
pliance with home program and follow-ups as much as possible by a 
frequent reminder through phone calls and whatsApp group that will 
be formed that will include all the participants and the research team. 
Other lessons learned which will inform the full trial include the need 
for reporting the participant satisfaction with the program to gather 
more information about patients experience with the interventions 
[17-109]. 

Conclusion
This pilot study aims to assess the feasibility of using a newly de-

signed SMT protocol with educational and behavioural components 
on clinical variables of adult community dwellers with LR in Kano me-
tropolis. The findings of this pilot study suggest that the intervention 
is promising and conducting a full-scale randomized clinical trial in 
the future is feasible to confirm the effectiveness of the interventions 
on larger population for the management of LR in Kano, Nigeria. The 
possible areas of improvements were noted.

References
1.	 Helen A Clare, Roger Adams, Christopher G Maher (2004). A systematic 

review of efficacy of McKenzie therapy for spinal pain. Australian Journal 
of Physiotherapy 50(4): 209-216.

2.	 Suzan Coster, Sebastiaan F T M de Bruijn, Dénes L J Tavy (2010). Diagnos-
tic value of history, physical examination and needle electromyography in 
diagnosing lumbosacral radiculopathy. Journal of neurology 257(3): 332-
337.

3.	 Bello B, Saad U, Ibrahim A, Mamuda A (2020) Pattern and risk factors of 
sport injuries among amateur football players in Kano, Nigeria: Human 
movement 21(4): 61-68.

4.	 Lee H, Hubscher M, Moseley GL (2015) How does pain lead to disability? A 
systematic review and meta-analysis of mediation studies in people with 
back and neck pain. Pain 156(6): 988997. 

5.	 O’Neill A, O’Sullivan K, O’Sullivan P, Purtill H, O’Keeffe M (2020) Examining 
what factors mediate treatment effect in chronic low back pain: a medi-
ation analysis of a Cognitive Functional Therapy clinical trial. Eur J Pain. 

6.	 Per Kjaer, Alice Kongsted, Inge Ris, Allan Abbott, Charlotte Diana Nørre-
gaard Rasmussen, et al. (2018) GLA:D® Back group-based patient educa-
tion integrated with exercises to support self-management of back pain - 



Copyright@ :  Maryam Abdul-Hadi | Biomed J Sci & Tech Res | BJSTR.MS.ID.009518. 53080

Volume 60- Issue 5 DOI: 10.26717/BJSTR.2025.60.009518

development, theories and scientific evidence. BMC Musculoskelet Disord 
19: 418.

7.	 Waddell G, Newton M, Henderson I, Somerville D, Main CJ (1993) A 
Fear-Avoidance Beliefs Questionnaire (FABQ) and the role of fear-avoid-
ance beliefs in chronic low back pain and disability. Pain 52: 157-168.

8.	 Panhale VP, Gurav RS, Nahar SK (2016) Association of Physical Perfor-
mance and Fear-Avoidance Beliefs in Adults with Chronic Low Back Pain. 
Annals of medical and health sciences research 6(6): 375-379. 

9.	 Ware J, Kosinski M, Keller SD (1996) A 12-item short-form health survey: 
construction of scales and preliminary tests of reliability and validity. Med 
Care 34: 220-233.

10.	 Huo T, Guo Y, Shenkman E (2018) Assessing the reliability of the short 
form 12 (SF-12) health survey in adults with mental health conditions: 
a report from the wellness incentive and navigation (WIN) study. Health 
Qual Life Outcomes 16: 34.

11.	 Ware, J, Kosinski M, Keller S. SF-12 (1995) How to score the SF-12 Physi-
cal and Mental Summary Scales. 2nd ed. Boston, MA,The Health Institute, 
New England Medical Center.

12.	  Igwesi-Chidobe CN, Kitchen S, Godfrey E, Sorinola I (2016) Feasibility of 
a physiotherapist-led community-based self-management programme for 
reducing non-specific chronic low back pain disability in rural Nigeria. 
Physiotherapy102(1): 61.

13.	 Eilayyan O, Thomas A, Hallé MC, Ahmed S, Tibbles AC, et al. (2019) Pro-
moting the use of self-management in patients with spine pain managed 
by chiropractors and chiropractic interns: barriers and design of a theo-
ry-based knowledge translation intervention. Chiropractic & manual ther-
apies 27: 44.

14.	 Annalie Basson, Benita Olivier, Richard Ellis, Michel Coppieters, Aimee 
Stewart, et al. (2017) Neuromusculoskeletal Conditions: A Systematic Re-
view and Meta-analysis. Journal of orthopaedic & Sports Physical Therapy 
47(9): 593-615.

15.	 David J Kennedy, Maureen Y Noh (2011) The role of core stabilization in 
lumbosacral radiculopathy. Physical medicine and rehabilitation clinics of 
North America 22(1): 91-103. 

16.	 Taulaniemi A, Kankaanpaa M, Rinne M (2020) Fear avoidance beliefs are 
associated with exercise adherence: Secondary analysis of a randomized 
control trial (RCT) among female healthcare workers with recurrent low 
back pain. BMC Sport Science Medical Rehabilitation 12: 28.

17.	 Bandita Adhikari, Angela Starkweather, Wanli Xu, Rebecca L Acabchuk, 
Divya Ramesh, et al. (2022). A feasibility study on yoga’s mechanism of 
action for chronic low back pain: psychological and neurophysiological 
changes, including global gene expression and DNA methylation, follow-
ing a yoga intervention for chronic low back pain: Pilot Feasibility Study 
8(142). 

18.	 Alexander CE, Varacallo M (2019) Lumbosacral Radiculopathy. Treasure 
Island, FL: Stat Pearls Publishing.

19.	 Mark J Atkinson, Anusha Sinha, Steven L Hass, Shoshana S Colman, Ritesh 
N Kumar, et al. (2004) Validation of a general measure of treatment satis-
faction: the Treatment Satisfaction Questionnaire for Medication (TSQM), 
using a national panel study of chronic disease: Health and Quality of Life 
Outcomes 2:12.

20.	 David B Berry, Ana E Rodriguez-Soto, Erin K Englund, Bahar Shahidi, Cal-
lan Parra, et al. (2006) Multiparametric MRI characteristics of level depen-
dent differences in lumbar muscle size, quality and microstructure.

21.	  Emma Boger, Jaimie Ellis, Sue Latter, Claire Foster, Anne Kennedy, et al. 
(2015) Self-management and self-management support outcomes: a sys-

tematic review and mixed research synthesis of stakeholder views: PLoS 
One 10 (013). 

22.	 Buchbinder R, van Tulder M, Oberg B, Costa LM, Woolf A, et al. (2018) Low 
back pain: a call for action. Lancet.

23.	 Christopher E, Alexander Mathew, Varacallo (2018) Lumbar radiculopa-
thy: StatPearls Publishers.

24.	 Leonardo O P Costa, Christopher G Maher, Jane Latimer, Paul W Hodges, 
Robert D Herbert, ,et al. (2009) Motor control exercise for chronic low 
back pain: a randomized placebo-controlled trial. Physical Therapy (89): 
1275-1286.

25.	 Cramer GD, Darby SA (2005) Basic and Clinical Anatomy of the Spine: Spi-
nal Cord and ANS. (2nd Edn.,), United States of America, Mosby, Inc. ISBN- 
13: 978-0-323-02649-9.

26.	 Suzan Coster, Sebastiaan F T M de Bruijn, Dénes L J Tavy (2010) Diagnos-
tic value of history, physical examination and needle electromyography in 
diagnosing lumbosacral radiculopathy. Journal of neurology 257(3): 332-
337.

27.	 Jason M Cuellar, Michael P Stauff, Richard J Herzog, John A Carrino, Geof-
frey A Baker (2016) Does provocative discography cause clinically import-
ant injury to the lumbar intervertebral disc?: A 10-year matched cohort 
study. Spine Journal 16(3): 273-280. 

28.	 Daffner SD, Wang JC (2009) The pathophysiology and nonsurgical treat-
ment of lumbar spinal stenosis: Instructional Course Lect (58): 657-668.

29.	 Denis H, Tereeza N, Miroslava J (2013) Effectiveness of conservative and 
microdiscetomy treatment for patients with Lumbar disc herniation: Lit-
erature reviews Charles’s University. Faculty of Physical Education and 
Sports.

30.	 Michael J DePalma, Jessica M Ketchum, Thomas Saullo (2011) What is the 
source of chronic low back pain and does age play a role? Pain Med (2): 
224-233.

31.	 Diab AA, Moustafa IM (2012) Lumbar lordosis rehabilitation for pain and 
lumbar segmental motion in chronic mechanical low back pain: a random-
ized trial. Journal of Manipulative Physiological Therapy (35): 246-253.

32.	 Aron Downie, Christopher M Williams, Nicholas Henschke, Mark J Han-
cock, Raymond W J G Ostelo, et al. (2013) Red flags to screen for malig-
nancy and fracture in patients with low back pain: systematic review. BMJ 
347: f7095.

33.	 R A Deyo, J Rainville, D L Kent (1992). What can the history and physical 
examination tell us about low back pain?: JAMA 268(6): 760-765.

34.	 Deyo RA (2010) Treatment of lumbar spinal stenosis: a balancing act. 
Spine Journal 10(7): 625-627.

35.	 R A Deyo, J N Weinstein (2001) Low back pain. North England Journal of 
Medicine 344(5): 363-370.

36.	 Drake Richard A, Wayne V, Adam WM (2014) Gray’s anatomy forstudents. 
Elsevier Health Sciences.

37.	 Dunsmuir R (2004) Prolapsed intervertebral discs. Current Orthopaedics 
(18): 434-440.    

38.	 Dickson A, Suzanne M (2019) Self management of low back pain: Non op-
erative spine care. Lumbar Spine. International Society the study of lum-
bar spine.

39.	 Shizheng Du, Lingli Hu, Jianshu Dong, Guihua Xu, Xuan Chen, et al. (2017) 
Self-management program for chronic low back pain: A systematic review 
and meta-analysis. Patient education and councelling100 (1): 41-53.

40.	 Owis Eilayyan, Aliki Thomas, Marie-Christine Hallé, Sara Ahmed, Anthony 



Copyright@ :  Maryam Abdul-Hadi | Biomed J Sci & Tech Res | BJSTR.MS.ID.009518.

Volume 60- Issue 5 DOI: 10.26717/BJSTR.2025.60.009518

53081

C Tibbles, et al. (2019) Promoting the use of self-management in novice 
chiropractors treating individuals with spine pain; the design and the the-
ory based knowledge translation intervention. BMC, Musculo skeletal dis 
order (19): 328.

41.	 Falla D, Hodges PW (2017) Individualized exercise interventions for spi-
nal pain. Exercise and Sport Science Review 45(2): 105-115.

42.	 Nadine E Foster, Johannes R Anema, Dan Cherkin, Roger Chou, Steven P 
Cohen, et al. (2018) Prevention and treatment of low back pain: evidence, 
challenges, and promising directions. Lancet 391(10): 137.

43.	 Aaron J Fields, Britta Berg-Johansen, Lionel N Metz, Stephanie Miller, 
Brandan La, et al. (2015) Alterations in intervertebral disc composition, 
matrix homeostasis and biomechanical behavior in the UCD-T2DM rat 
model of type 2 diabetes. J Orthop Res 33(5): 738-746.

44.	 Filippiadis DK, Kelekis A (2016) A review of percutaneous techniques 
for low back pain and neuralgia: current trends in epidural infiltrations, 
intervertebral disk and facet joint therapies.British Journal of Radiology 
89(1057): 20150357.

45.	 Franke J, Hesse T, Tournier C (2009) Morphological changes of the multif-
idus muscle in patients with symptomatic lumbar disc herniation: clinical 
article. Journal of Neurosurgery. Spine 11: 710-714.

46.	 Julie M Fritz, Joshua A Cleland, John D Childs (2013) Subgrouping patient 
with low back pain: evolution of a classification approach to physical ther-
apy. Journal of Orthopaedic Sports Physiotherapy (37): 290-302.

47.	 Maryse Fortin, Àron Lazáry, Peter Paul Varga, Iain McCall, Michele C Battié 
(2016) Paraspinal muscle asymmetry and fat infiltration in patients with 
symptomatic disc herniation. Eur Spine J (25): 1452-1459.

48.	 Andrew J Hahne, Jon J Ford, Joan M McMeeken (2010) Conservative man-
agement of lumbar disc herniation with associated radiculopathy: a sys-
tematic review. Spine 35: 488-504.

49.	 Amanda M Hall, Steven J Kamper, Richard Emsley, Christopher G Maher 
(2016) Does pain-catastrophising mediate the effect of tai chi on treat-
ment outcomes for people with low back pain? Complementary Med 25: 
61.

50.	 Liangliang He, Xiangyu Hu, Yuanzhang Tang, Xiuhua Li, Shuyue Zheng, et 
al. (2015) Efficacy of coblation annuloplasty in discogenic low back pain: 
A prospective observational study. Medicine 94(19): 846.

51.	 Standiford Helm Ii, Timothy R Deer, Laxmaiah Manchikanti, Sukdeb Datta, 
Pradeep Chopra, et al. (2012) Effectiveness of thermal annular procedures 
in treating discogenic low back pain. Pain Physician 15(3): 279-304.

52.	 Hicks GE, Frvan A, Tulder MW, Becker A, Bekkering T, et al. (2004) Euro-
pean guidelines for the management of acute nonspecific low back pain in 
primary care. European Commission, Research Directorate General. COST 
B13 Working group.

53.	 James SL, Abate D, Abate K (2019) Global, regional, and National inci-
dence, prevalence, and years lived with disability for 354 diseases and 
injuries for 195 countries and territories.

54.	 Jegede KA (2010) Contemporary management of symptomatic lumbar 
disc herniations. Orthop Clin NorthAm 41: 217-224.

55.	 Ole Kudsk Jensen, Claus Vinther Nielsen, Kristian Stengaard-Pedersen 
(2010) One-year prognosis in sick-listed low back pain patients with and 
without radiculopathy. Prognostic Factors influencing pain and disability. 
Spine 10(08): 659-675.

56.	 Jonkman NH, Schuurmans MJ, Jaarsma T, Shortridge-Baggett LM, Hoes AW, 
et al. (2016) Self-management interventions: proposal and validation of a 
new operational definition. J Clin Epidemiol (80): 3442.

57.	 Jo Jordan, Kika Konstantinou, John O’Dowd (2009) Herniated lumbar disc. 
BMJ, Clinical Evidence 3:1-34.

58.	 Konstantinou K, Dunn KM (2008) Sciatica: Review of epidemiological 
studies and prevalence estimates. Spine 33: 2464-2472.

59.	 Alice Kongsted, Lise Hestbæk, Peter Kent (2021) How can latent trajecto-
ries of back pain translated into defined sub groups. BMC. Musculoskeletal 
disorder 17(1): 220.

60.	  Kongsted A, Ris I, Kjaer P, Vach W, Mors L, et al. (2019) GLA:D® Back: im-
plementation of groupbased patient education integrated with exercises 
to support self-management of back pain - protocol for a hybrid effective-
ness-implementation study.

61.	 A Kamanli, G Karaca-Acet, A Kaya, M Koc, H Yildirim (2010) Conventional 
physical therapy with lumbar traction; clinical evaluation and magnetic 
resonance imaging for lumbar disc herniation. Bratis Lek Listy 111: 541-
544.

62.	 You-Sin Kim, Jaebum Park, Jae Kun Shim (2010) Effects of aquatic back-
ward locomotion exercise and progressive resistance exercise on lumbar 
extension strength in patients who have undergone lumbar discectomy. 
Arch Phys Med Rehabilitation 91: 208-214. 

63.	 D Scott Kreiner, Steven W Hwang, John E Easa, Daniel K Resnick, Jamie L 
Baisden, et al. (2014) An evidence-based clinical guideline for the diagno-
sis and treatment of lumbar disc herniation with radiculopathy. The Spine 
Journal 14(1): 180-191. 

64.	 B W Koes, M W van Tulder, W C Peul (2007) Diagnosis and treatment of 
sciatica. BMJ 334: 1313-1317.

65.	 Alice Kongsted, Peter Kent, Iben Axen, Aron S Downie, Kate M Dunn 
(2016) What have we learned from ten years of trajectory research in low 
back pain?. BMC Musculoskelet Disord 17: 220.

66.	  Adriaan Louw, Ina Diener, Merrill R Landers, Emilio J Puentedura (2014) 
Preoperative pain neuroscience education for lumbar radiculopathy: a 
multicenter randomized controlled trial with 1-year follow-up. Spine 
39(18): 1449-1457.

67.	  H Lee, G Mansell, J H McAuley, S J Kamper, M Hübscher, et al. (2016) Causal 
mechanisms in the clinical course and treatment of back pain. Best Pract 
Res Clin Rheumatology 30(6): 10741083. 

68.	 Seung Yeop Lee, Tae-Hwan Kim, Jae Keun Oh, Seung Jin Lee, Moon Soo 
Park (2015) Lumbar Stenosis: A Recent Update by Review of Literature. 
Asian Spine J 9(5): 818-828. 

69.	 Lena S, Joel P (2005) Diagnosis and Nonoperative Management of Lumbar 
Disk Herniation. Operative Techniques in Sports Medicine (13): 114-121.

70.	 Lin JH, Chiang YH, Chen CC (2014) Lumbar radiculopathy and its neurobi-
ological basis. World J Anesthesiology 3(2): 162-173.

71.	 Lurie J, Tomkins-Lane C (2016) Management of lumbar spinal stenosis. 
BMJ 352: h6234.

72.	 Majlesi J (2008) The sensitivity and specificity of the Slump and the 
Straight Leg Raising tests in patients with lumbar disc herniation. Journal 
of Clinical Rheumatology 14(2): 87-91.

73.	 Mansell G, Hall A, Toomey E (2016) Behavior change and self-manage-
ment interventions in persistent low back pain. Best practice Res. Clinical 
Rheumatology 30(6): 99401002.

74.	 Marcel S (2017) Pragmatic clinical trials: Testing treatments in the real 
world. National Institute of Aging 06: 17.

75.	 Vinicius C Oliveira, Paulo H Ferreira, Christopher G Maher, Rafael Z Pinto, 
Kathryn M Refshauge, et al. (2012) Effectiveness of Self-management of 



Copyright@ :  Maryam Abdul-Hadi | Biomed J Sci & Tech Res | BJSTR.MS.ID.009518. 53082

Volume 60- Issue 5 DOI: 10.26717/BJSTR.2025.60.009518

low back pain: Systematic review with meta-analysis, Arthritis Care. Res 
(Hoboken) 64: 1739-1748.

76.	 Oleivera CB, Maher CG, Pinto RZ, Traeger AC, Lin CC, et al. (2018). Clinical 
practice guidelines for the management of non-specific low back pain in 
primary care: An updated overview. European spine journal.

77.	 Ozturk B, Gunduz OH, Ozoran K, Bostanoglu S (2006) Effect of continuous 
lumbar traction on the size of herniated disc material in lumbar disc her-
niation.Rheumatol Int (26): 622-626.

78.	 Peh W (2011) Image-guided facet joint injection. Biomed Imaging Inter-
vention Journal 7(1).

79.	 (2018) Physiopedia contributors. Straight leg raise test. 

80.	 Pinheiro-Franco JL, Vaccaro AR, Benzel EC (2015) Advanced concepts in 
lumbar degenerative disk disease. Springer.

81.	 Mohammad Reza Pourahmadi, Morteza Taghipour, Ismail Ebrahimi 
Takamjani, Mohammad Ali Sanjari, Mohammad Ali Mohseni-Bandpei, et 
al. (2016). Motor control exercise for symptomatic lumbar disc hernia-
tion: protocol for a systematic review and meta-analysis. 

82.	 Lilian Quero, Marina Klawitter, Anja Schmaus, Melanie Rothley, Jonathan 
Sleeman, et al. (2013) Hyaluronic acid fragments enhance the inflamma-
tory and catabolic response in human intervertebral disc cells through 
modulation of toll-like receptor 2 signalling pathways. Arthritis Res Ther 
15(4): R94. 10.118.

83.	 Raj P, Prithvi A (2008) Intervertebral Disc: Anatomy‐Physiology‐Patho-
physiology‐Treatment. Pain Practice 8.1: 18-44.

84.	 Riley JA (2011) Manual therapy treatment of Lumbar radiculopathy. A sin-
gle case report; University of Stellenbosch. South Africa Journal of Physio-
therapy 67(3): 41-45.

85.	 Robin Haskins, Darren A Rivett, Peter G Osmotherly (2012) Clinical pre-
diction rules in the physiotherapy management of low back pain: A sys-
tematic review. Manual Therapy 17: 9-21.

86.	 Rolland M, Morris R (1983) A study of the natural history of back pain: 
part I: development of a reliable and sensitive measure of disability in low-
back pain. Spine 8: 141-144.

87.	 Rungthip P (2013) Effect of 10-week core stabilization exercise training 
and detraining on pain-related outcomes in patients with clinical lumbar 
instability. Patient Prefer Adherence.

88.	 Sallis R, Franklin B, Joy L, Ross R, Sabgir D, et al. (2015) Strategies for pro-
moting physical activity in clinical practice. Prog Cardiovascular Dis.57: 
375-386.

89.	 Saragiotto BT, Maher CG, Yamato TP (2016) Motor control exercise for 
chronic non-specific low-back pain. The Cochrane Library.

90.	 Vincent Scaia, David Baxter, Chad Cook (2012) The pain provocation-based 
straight leg raise test for diagnosis of lumbar disc herniation, lumbar ra-
diculopathy, and/or sciatica: a systematic review of clinical utility. Journal 
of back and musculoskeletal rehabilitation 25(4): 215-223. 

91.	 Axel Schäfer, Toby Hall, Kathy Briffa (2007) Classification of low back-re-
lated leg pain – A proposed pathomechism-based approach. Manual Ther-
apy 14(2): 222-230.

92.	 Shamsi MB, Sarrafzadeh J, Jamshidi A (2015) Comparing core stability 
and traditional trunk exercise on chronic low back pain patients using 
three functional lumbopelvic stability tests. Clinical anatomy by regions. 
9th (Edn.), China: Lippincott Williams & Wilkins. ISBN 978-1-60913-446-4 
Physiother Theory Pract 31: 89-98. 

93.	 Shankar H, Scarlett JA, Abram SA (2009) Anatomy and pathophysiology of 
intervertebral disc disease. Techniques in Regional Anesthesia and Pain 
Management 13: 67-75.

94.	 Smith LJ, Nerurkar NL, Choi KS (2011) Degeneration and regeneration of 
the intervertebral disc: lessons from development. Dis Model Mech 4: 31-
41.

95.	 Sokunbi G, Kachalla FG (2015) Efficacy of Acupuncture and Conventional 
Physiotherapy JNMRT 18(2): 1-25.

96.	 Trond Iversen, Tore K Solberg, Tom Wilsgaard, Knut Waterloo, Jens Ivar 
Brox, et al. (2015) Outcome prediction in chronic unilateral lumbar radic-
ulopathy: prospective cohort study. BMC Musculoskeletal Disorder 16(1): 
17.

97.	 Taylor SJC, Carnes D, Homer K, Pincus T, Kahan BC, et al. (2016) Improv-
ing the self-management of chronic pain: Coping with persistent pain, 
effectiveness research in self-management (COPERS). Southampton, Pro-
gramme Grants for Applied Research 66.

98.	 Erik Thoomes, Marloes Thoomes-de Graaf, Joshua Cleland, Alessio Gallina, 
Deborah Falla (2021) Timing of evidence-based non-surgical interven-
tions as part of multimodal treatment guidelines for the management of 
cervical radiculopathy: a Delphi study protocol. BMJ open 11(3): e043021. 

99.	 Zeliha Unlu, Saliha Tasci, Serdar Tarhan, Yuksel Pabuscu, Serap Islak 
(2008) Comparison of 3 physical therapy modalities for acute pain in lum-
bar disc herniation measured by clinical evaluation and magnetic reso-
nance imaging. J Manipulative Physiol Ther 31: 191-198.

100.	 Urban JPG, Roberts S (2003) Degeneration of the intervertebral disc. 
Arthritis Res Ther. 5: 120-130. 

101.	 Vaccaro AR (2005) Core Knowledge in Orthopaedics. Spine, China: 
Mosby Inc. ISBN: 0-323-02731-8.

102.	 Van Der W, Daniëlle AWM (2010) Physical examination for lumbar ra-
diculopathy due to disc herniation in patients with low‐back pain. The 
Cochrane Library. 

103.	 van Kleef M, Vanelderen P, Cohen SP (2010) Pain originating from the 
lumbar facet joints. Pain Pract 10(5): 459-469. 

104.	 van Tulder M, Koes B (2003) Low back pain and sciatica (chronic). 
Clinical Evidence (10):1359-1376. 

105.	 Valkenburg HA, Haanen HCM (2013) The epidemiology of low back 
pain. Chapter 2. In:American Academy of Orthopedic Surgeons Sympo-
sium on Idiopathic Low Back Pain.

106.	 Verrills P, Bogduk N, Vivian D (2011) Diagnostic imaging of lumbosa-
cral internal disc disruption.In DePalma MJ ed. iSpine Interventional 
Spine Care New York, NY: Demos Publishing, pp. 36-44.

107.	  Vroomen PC, de Krom MC, Wilmink JT (1999) Lack of effectiveness of 
bed rest for sciatica. N Engl J Med 11: 418-423.

108.	 William C Watters, Jamie Baisden, Thomas J Gilbert, Scott Kreiner, Da-
niel K Resnick, et al. (2008) Degenerative lumbar spinal stenosis: an 
evidence-based clinical guideline for the diagnosis and treatment of 
degenerative lumbar spinal stenosis. Spine J (2): 305-310. 

109.	 Xiaoyu Zhang, Zhiqiang Zhang, Jianzhong Wen, Jie Lu, Yingchun 
Sun, et al. (2018) The effectiveness of therapeutic strategies for pa-
tients with radiculopathy: A network meta-analysis Mol Pain 14: 
1744806918768972.



Copyright@ :  Maryam Abdul-Hadi | Biomed J Sci & Tech Res | BJSTR.MS.ID.009518.

Volume 60- Issue 5 DOI: 10.26717/BJSTR.2025.60.009518

53083

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2025.60.009518
 Maryam Abdul-Hadi. Biomed J Sci & Tech Res 


