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Abstract 
Background: Low back pain (LBP) may present with radiating leg pain without nerve root involvement. Identifying the 
mechanism of pain is important for appropriate conservative management. GLA: D Back integrates education and exercise 
with a biopsychosocial approach. 
Methods: A clinical assessment was conducted on a 48-year-old female housewife with chronic LBP and radiating pain on the 
right side to the knee for 4 months. Nociceptive referred pain was suggested by the findings, without neurologic deficits or 
neuropathic features. The patient participated in the GLA: D Back program, consisting of an initial individual assessment, two 
structured patient education sessions, sixteen supervised exercise sessions over eight weeks, and a final reassessment.  
Results: The patient experienced a reduction in activity-related pain, disability and fear-avoidance, and an improvement in 
functional performance. Improvements were sustained at 1- and 3-month follow-up. 
Conclusion: This case report suggests that the GLA: D Back program can be an effective and safe intervention for individuals 
with chronic low back pain accompanied by radiating leg pain without nerve involvement. Structured education combined 
with supervised exercise may improve pain, function, and psychosocial outcomes in this patient population. 
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Introduction 
Low back pain (LBP) is indeed a widespread health concern 
affecting people across all age groups. It's a major 
contributor to disability worldwide, with significant 
implications for both individuals and healthcare systems. 
The percentage of people experiencing low back pain at a 
given moment is approximately 12%. Approximately 60% 
of individuals with low back pain (LBP) who seek care in 
primary care settings also have associated radiating leg pain 
[1]. 
 Radiating leg pain can either be a type of radicular pain 
where a nerve root is involved or it can be a somatic 
referred pain where other structures are involved as 
ligaments, facet joints, and muscles of the fascia [7]. 
The Good Life with Osteoarthritis in Denmark (GLA: D) 
program has been originally developed and implemented in 
Denmark for people with Osteoarthritis. Subsequently GLA: 
D Back has been developed, which is a structured 
intervention for patients with persistent and/or recurrent 
LBP consisting of patient education and supervised 
exercises. It takes into account patients ‘beliefs and 
behaviors regarding their LBP through education and 
through guidance to use exercises to restore normal and 
varied movements [2]. 
Nociceptive referred pain typically presents as dull, aching, 
poorly localized pain that radiates but does not follow a 
dermatomal pattern and is not accompanied by neurological 
deficits. In contrast, neuropathic pain presents with sharp, 
shooting, burning sensations and objective neurological 
signs [7]. 
Differentiating nociceptive referred pain from neuropathic 
or radicular pain is clinically important because pain 

mechanisms may influence assessment, education, treatment 
selection, and prognosis. Clinical features, symptom 
behavior, neurological examination, and neurodynamic 
testing can assist in determining the predominant 
presentation [7]. 
Studies have been done earlier to investigate whether 
patients with LBP with radiating leg pain show similar post 
treatment outcomes as compared to patients without 
radiating leg pain after participation in the GLA: D Back 
program. 
This case report describes the clinical presentation, 
classification, intervention, and three-month outcomes of a 
patient with chronic low back pain and radiating leg pain 
clinically consistent with nociceptive referred pain who 
participated in the GLA: D Back program. 
  
Case presentation 
Participant 
A 48-year-old female homemaker presented with chronic 
low back pain radiating to the right buttock and posterior 
thigh up to the knee for four months. Symptoms developed 
gradually without trauma. Lumbar pain was constant, dull, 
and aching, whereas radiating pain was intermittent. 
Symptoms increased with prolonged standing, repetitive 
household bending, and sustained forward bending and 
reduced with rest and positional change. 
She denied numbness, tingling, burning, electric shock-like 
pain, lower-limb weakness, and bowel or bladder 
symptoms. Activity-related pain was 7/10 on the Numerical 
Pain Rating Scale (NPRS), with no resting pain. The patient 
had diabetes mellitus under medical supervision. 
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Clinical Examination 
Standing observation demonstrated asymmetrical shoulders 
and increased lumbar lordosis. Tenderness and mild-to-
moderate muscle spasm were noted in the erector spinae, 
gluteal, transversus abdominis, and oblique musculature. An 
antalgic gait was observed. 
The presentation was clinically consistent with nociceptive 
referred pain. Radiating symptoms remained predominantly 
in the buttock and posterior thigh, with clear aggravating 
and easing factors. No prominent dysesthesia or 
neurological deficit was identified, and neurological and 
neurodynamic examinations did not indicate nerve-root 
involvement. 
  
Predefined criteria for diagnosing nociceptive pain: 
Nociceptive pain refers to pain that is associated with actual 
or threatened damage to non neural tissue and involves the 
activation of peripheral nociceptors 
Predominant pain mechanism: Buttock pain will be more 
than the leg pain 
If no evidence during neurological and neurodynamic 
examinations to suggest the presence of neuropathic pain 
and in presence of consistent and proportional symptoms 
then the predominant mechanism is probably nociceptive [7]. 
 Presence of 3 symptoms 

Intermittent pain 
Localised 
Clear Aggravating/easing factors 

 
 Absence of 3 symptoms 

Burning 
Dysesthesia 
Night pain 

 
 1 Sign 

Antalgic postures and movement patterns. 
  
Intervention 
The GLA: D Back program was delivered over eight weeks 
and consisted of one initial assessment, two individualized 
education sessions, 16 supervised one-hour exercise 
sessions twice weekly, and one final reassessment. Follow-
up assessments were performed at one and three months [2]. 
Education included information regarding low back pain, 
prognosis, pain mechanisms, physical and psychosocial 
factors, reassurance regarding imaging and treatment, 
activity modification, pain management, physical activity, 
and self-management [2]. 
 

 
 

Fig 1: Patient education session 

Exercises included back awareness, pelvic tilting, lumbar 
rotation, arm and whole-body movements, followed by 
progressive strengthening of the back extensors, abdominal 
muscles, lateral hip muscles, trunk rotators, posterior hip 
muscles, and lower limbs. Flexibility and stretching 
exercises were also incorporated. Exercise intensity was 
progressed according to symptoms, ability, and functional 
performance [2]. 
  

 
 

Fig 2: Supervised exercise session 
  
Outcome Measures 
 Outcomes were recorded at baseline, post-intervention, one 
month, and three months using NPRS, ODI, Fear-
Avoidance Beliefs Questionnaire (FABQ), standing forward 
bending test, back extensor endurance, trunk flexor 
endurance, and sit-to-stand performance. 
 
Results 
The patient demonstrated progressive and clinically 
meaningful improvements across all performance-based 
tests and patient-reported outcome measures following 
participation in the GLA: D Back program, with sustained 
benefits observed at 1-month and 3-month follow-up. 
  
Performance-Based Outcomes 
  

Table 1: Performance-Based Outcomes 
 

Performance based test Pre Post 1month 3 month 
Standing forward bending test 10cm  5cm 4cm 2.4cm 
Back extensor endurance test 15 sec 40 sec 56 sec 63sec 
Trunk flexor endurance test 35.3 sec 45 sec 50 sec 59 sec 

Sit to stand test 10 reps 14 reps 16 reps 17 reps 
  
Functional performance improved consistently over time. 
Lumbar flexibility, as assessed by the standing forward 
bending test, showed a marked reduction in fingertip-to-
floor distance from 10 cm at baseline to 5 cm post-
intervention, with further improvement to 4 cm at 1 month 
and 2.4 cm at 3 months, indicating improved lumbar 
mobility and reduced movement-related pain. 
Back extensor endurance increased substantially from 15 
seconds at baseline to 40 seconds immediately post-
program, progressing further to 56 seconds at 1 month and 
63 seconds at 3 months, reflecting enhanced trunk extensor 
strength and endurance. 
Similarly, trunk flexor endurance improved from 35.3 
seconds pre-intervention to 45 seconds post-intervention, 
with continued gains at follow-up (50 seconds at 1 month 
and 59 seconds at 3 months). Functional lower limb strength 
and endurance, measured by the sit-to-stand test, improved 
from 10 repetitions at baseline to 14 repetitions post-
intervention, increasing to 16 repetitions at 1 month and 17 
repetitions at 3 months. 
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Patient-Reported Outcome Measures 
  

Table 2: Patient-Reported Outcome Measures 
 

Outcome measures Before After 1 month 3 month 

NPRS R-0 R-0 R- 0 R- 0 
A- 7 A- 4 A- 3 A- 2 

ODI 65.2 42 38.6 20 
FABQ 22 18 8 6 

  
Pain intensity during activity (NPRS) decreased from 7/10 
at baseline to 4/10 post-intervention, with further reduction 
to 3/10 at 1 month and 2/10 at 3 months, while pain at rest 
remained absent throughout follow-up. This indicates 
effective pain modulation without symptom exacerbation. 
Functional disability, measured using the Oswestry 
Disability Index (ODI), improved from 65.2% (severe 
disability) at baseline to 42% post-intervention, progressing 
to 38.6% at 1 month and 20% at 3 months, reflecting a shift 
from severe to minimal disability. 
Psychosocial factors also showed notable improvement. 
Fear-avoidance beliefs, assessed using the FABQ, reduced 
from 22 at baseline to 18 post-intervention, with substantial 
improvement at follow-up (8 at 1 month and 6 at 3 months), 
indicating reduced fear related to movement and physical 
activity. 
 
Discussion 
This case report demonstrates that the GLA: D Back 
program was effective in reducing pain, disability, and fear-
avoidance behaviors while improving functional 
performance in a patient with radiating leg pain without 
nerve involvement. The findings support the clinical utility 
of a structured education and exercise-based approach for 
managing nociceptive referred leg pain associated with 
persistent low back pain. 
The patient’s presentation was consistent with nociceptive 
referred pain, characterized by intermittent, localized, dull 
aching pain radiating to the buttock and posterior thigh 
without dermatomal distribution or neurological deficits. 
The absence of neuropathic features such as burning pain, 
paresthesia, or positive neurodynamic tests further 
supported this classification. Recognizing the pain 
mechanism was essential in guiding appropriate 
management. 
The observed reduction in pain intensity and disability 
aligns with the core principles of the GLA: D Back 
program, which emphasizes understanding pain as a 
consequence of load exceeding physical and psychosocial 
capacity rather than structural damage. Patient education 
likely played a critical role in reducing fear and 
catastrophizing, as reflected by the substantial reduction in 
FABQ scores. Improved pain-related beliefs may have 
facilitated greater engagement in movement and exercise, 
contributing to functional recovery. 
Improvements in trunk flexor and extensor endurance 
suggest enhanced spinal stability and load tolerance, which 
are important for daily functional activities such as bending, 
standing, and transitional movements. The progressive 
improvement seen at 1-month and 3-month follow-up 
indicates that the benefits of the program were not limited to 
the supervised phase but were sustained over time, likely 
due to improved self-efficacy and adherence to active 
coping strategies. 

The reduction in antalgic movement patterns and 
improvement in sit-to-stand performance further indicate 
restoration of functional capacity and confidence in 
movement. These findings support earlier research 
suggesting that patients with radiating leg pain without 
nerve involvement can achieve outcomes comparable to 
those without leg pain when managed using an active, 
biopsychosocial approach such as GLA:D Back. 
This case highlights the importance of differentiating 
nociceptive referred pain from neuropathic pain in patients 
presenting with radiating symptoms. When appropriately 
classified, patients with radiating leg pain without nerve 
involvement can respond favorably to education-based 
exercise programs, avoiding over-medicalization and 
fostering long-term self-management. 
  
Conclusion 
The GLA: D back program proved to be an effective 
intervention for a patient with chronic low back pain and 
radiating leg symptoms without nerve involvement. The 
program resulted in meaningful reductions in pain and 
disability while improving functional capacity and self-
management. This case supports the use of GLA: D Back as 
a safe and effective conservative management option for 
similar clinical presentations. 
  
Funding 
No external funding was received for this case report. 
  
Conflict of Interest 
There is no conflict of interest related to the preparation, 
conduct, or publication of this case report. 
  
Acknowledgments 
The authors would like to acknowledge the Department of 
Physiotherapy, Lokmanya Tilak College of Physiotherapy, 
Kharghar, Navi Mumbai, Maharashtra, for providing the 
necessary facilities and support for the assessment and 
rehabilitation of the patient. The authors sincerely thank the 
patient for her participation in the rehabilitation program 
and for providing consent to report her anonymized clinical 
information. 
  
References           
1. Khorami AK, Chiarotto A, Kongsted A, Hartvigsen J, 

Koes BW. Characteristics and outcomes of patients 
with low back pain with and without radiating leg pain 
following the GLA: D back program. Musculoskelet 
Sci Pract.,2024:73:103144. 

2. Kjaer P, Kongsted A, Ris I, et al. GLA:D Back group-
based patient education integrated with exercises to 
support self-management of back pain: development, 
theories and scientific evidence. BMC Musculoskelet 
Disord.,2018:19(1):418. 

3. Gregersen MH, Nielsen KR, Lynge NH, et al. Goal 
setting in people with low back pain attending an 
education and exercise program (GLA:D Back) and the 
impact of demographic factors. BMC Musculoskelet 
Disord.,2024:25(1):339. 

4. Kongsted A, Hartvigsen J, Boyle E, Ris I, Kjaer P, 
Thomassen L, et al. GLA: D Back: group-based patient 
education integrated with exercises to support self-
management of persistent back pain - feasibility of 



21 

implementing standardised care by a course for 
clinicians. Pilot Feasibility Stud.,2019:5:65. 

5. Morsø L, Bogh SB, Ris I, Kongsted A. Mind the gap: 
Evaluation of the promotion initiatives for 
implementation of the GLA:D back clinician courses. 
Musculoskelet Sci Pract.,2021:53:102373. 

6. Fernandez M, Young A, Kongsted A, Hartvigsen J, 
Barton C, Wallis J, et al. GLA: D Back Australia: a 
mixed methods feasibility study for implementation. 
Chiropr Man Therap.,2022:30(1):17. 

7. Fourré A, Monnier F, Ris L, Telliez F, Michielsen J, 
Roussel N, et al. Low-back related leg pain: is the nerve 
guilty? How to differentiate the underlying pain 
mechanism. J Man Manip Ther.,2023:31(2):57-63. 

8. Ris I, Boyle E, Myburgh C, Hartvigsen J, Thomassen L, 
Kongsted A. Factors influencing implementation of the 
GLA:D Back, an educational/exercise intervention for 
low back pain: a mixed-methods study. JBI Evid 
Implement.,2021:19(4):394-408. 

9. Lemieux J, Kawchuk G, Kongsted A, Hartvigsen J, 
Abdollah V, Jones A. The feasibility of implementing 
an English language version of GLA:D Back. Pilot 
Feasibility Stud.,2021:7(1):38. 

10. Ris I, Broholm D, Hartvigsen J, Andersen TE, 
Kongsted A. Adherence and characteristics of 
participants enrolled in a standardised programme of 
patient education and exercises for low back pain, 
GLA:D® Back - a prospective observational study. 
BMC Musculoskelet Disord.,2021:22(1):473. 

11. Baron R, Binder A, Attal N, Casale R, Dickenson AH, 
Treede RD. Neuropathic low back pain in clinical 
practice. Eur J Pain.,2016:20(6):861-73. 

12. Spijker-Huiges A, Groenhof F, Winters JC, van Wijhe 
M, Groenier KH, van der Meer K. Radiating low back 
pain in general practice: incidence, prevalence, 
diagnosis, and long-term clinical course of illness. 
Scand J Prim Health Care.,2015:33(1):27-32. 

13. Malik KM, Nelson AM, Chiang TH, Imani F, Khademi 
SH. The Specifics of Non-specific Low Back Pain: Re-
evaluating the Current Paradigm to Improve Patient 
Outcomes. Anesth Pain Med.,2022:12(4):e131499. doi: 
10.5812/aapm-131499. PMID: 36937089; PMCID: 
PMC10016128. 

14. Hooten WM, Cohen SP. Evaluation and Treatment of 
Low Back Pain: A Clinically Focused Review for 
Primary Care Specialists. Mayo Clin 
Proc.,2015:90(12):1699-718. 

15. Corrêa JB, Costa LO, de Oliveira NT, Sluka KA, 
Liebano RE. Central sensitization and changes in 
conditioned pain modulation in people with chronic 
nonspecific low back pain: a case-control study. Exp 
Brain Res.,2015:233(8):2391-9. 


