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Abstract 

Background: Non-specific lower back pain (NSLBP) accounts for approximately 85% of all low 

back pain cases and represents a significant global health burden. Advanced physiotherapy 

interventions have emerged as promising treatment options, yet comparative effectiveness data remain 

limited. 

Objective: To compare the effectiveness of four advanced physiotherapy techniques - Shockwave 

Therapy, Dry Needling, McKenzie Method, and Core Stabilization Training - in managing NSLBP. 

Materials and methods: This randomized comparative study included 60 participants (aged 18-60 

years) with NSLBP, randomly assigned to four intervention groups (n=15 each). Interventions were 

administered over six weeks. Primary outcomes included pain intensity (Visual Analog Scale), 

functional disability (Oswestry Disability Index), and range of motion. Assessments were conducted 

at baseline, post-treatment, and at 3- and 6-month follow-ups. 

Results: All interventions demonstrated significant improvements from baseline (p < 0.05). Core 

Stabilization Training showed superior outcomes in functional disability improvement (80% ODI 

reduction) and long-term effectiveness. McKenzie Method achieved 70% pain reduction with high 
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patient satisfaction. Dry Needling (65% pain reduction) and Shockwave Therapy (60% pain 

reduction) were effective for immediate symptom relief but showed moderate long-term effectiveness. 

Conclusion: Core Stabilization Training and McKenzie Method demonstrated superior long-term 

effectiveness for NSLBP management. A multimodal approach combining these evidence-based 

techniques may optimize patient outcomes. Further research with larger sample sizes and extended 

follow-up periods is warranted. 
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Introduction 

Low back pain (LBP) is one of the leading 

causes of disability worldwide, with non-specific 

lower back pain (NSLBP) accounting for 

approximately 85% of cases [1, 2]. NSLBP is 

characterized by pain in the lumbosacral region 

without identifiable pathoanatomical causes [3]. 

The global prevalence of LBP has increased 

substantially over the past two decades, resulting 

in significant healthcare costs and productivity 

losses [4]. 

 

Traditional management approaches, including 

pharmacological interventions and general 

exercise programs, often provide only temporary 

relief and fail to address underlying 

biomechanical and neuromuscular deficits [5, 6]. 

Consequently, recurrence rates remain high, 

necessitating more effective treatment strategies 

[7]. 

 

Advanced physiotherapy techniques have 

emerged as promising interventions for NSLBP 

management. Extracorporeal Shockwave 

Therapy (ESWT) utilizes acoustic waves to 

promote tissue healing and pain modulation 

through mechanotransduction [8]. Dry Needling 

targets myofascial trigger points to reduce pain 

and improve muscle function [9, 10]. The 

McKenzie Method employs directional 

preference exercises and patient education to 

promote self-management [11, 12]. Core 

Stabilization Training focuses on strengthening 

deep stabilizing muscles, particularly the 

transversus abdominis and multifidus, to enhance 

spinal support [13, 14]. 

Despite growing evidence supporting individual 

techniques, comparative effectiveness data 

remain limited. This study aimed to compare the 

effectiveness of these four advanced 

physiotherapy interventions in managing 

NSLBP, focusing on pain reduction, functional 

improvement, and long-term outcomes. 

 

Materials and methods 

Study Design and Participants 

This randomized comparative study was 

conducted between March 2025 to May 2025. 

Participants aged 18-60 years with NSLBP of at 

least 12 weeks duration were recruited from 

PhysioChiroNexus – Advanced Physiotherapy & 

Chiropractic Care Clinic, Krish Multi-Speciality 

Hospital, Varthur–Sarjapur Road, Bangalore, 

India. Exclusion criteria included specific spinal 

pathology, previous spinal surgery, neurological 

deficits, pregnancy, contraindications to any 

intervention, and current litigation related to 

LBP. 

 

Sixty participants meeting eligibility criteria 

provided written informed consent and were 

randomly allocated to four groups (n=15 per 

group) using computer-generated randomization. 

The study was approved by the institutional 

ethics committee IEC/PCN/2025/03. 

 

Interventions 

All interventions were administered by 

experienced physiotherapists over a six-week 

period: 

Shockwave Therapy: Participants received 

radial ESWT (2000 pulses, 2.5 bar pressure, 15 
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Hz frequency) targeting painful lumbar regions, 

twice weekly for six weeks. 

Dry Needling: Sterile acupuncture needles (0.25 

× 40 mm) were inserted into identified 

myofascial trigger points in lumbar and gluteal 

regions. Sessions lasted 20-30 minutes, twice 

weekly for six weeks. 

McKenzie Method: Following mechanical 

diagnosis and therapy assessment, participants 

performed individualized directional preference 

exercises. Treatment included therapist-guided 

sessions (twice weekly) and home exercise 

programs. 

Core Stabilization Training: Progressive 

exercises targeting transversus abdominis and 

multifidus activation, advancing from basic 

stabilization to functional integration. Supervised 

sessions occurred twice weekly with daily home 

exercises. 

 

Outcome Measures 

Assessments were conducted at baseline, 

immediately post-treatment (6 weeks), and at 3- 

and 6-month follow-ups by a blinded assessor. 

Primary outcome measures included: 

Pain Intensity: Visual Analog Scale (VAS, 0-

100 mm), with higher scores indicating greater 

pain. 

Functional Disability: Oswestry Disability 

Index (ODI, 0-100%), with higher scores 

indicating greater disability. 

Range of Motion: Lumbar flexion measured 

using a dual inclinometer technique. 

 

Statistical Analysis 

Data were analyzed using SPSS version 26.0. 

Descriptive statistics were calculated for all 

variables. Between-group comparisons were 

performed using one-way ANOVA with post hoc 

Tukey tests. Within-group changes were 

analyzed using repeated measures ANOVA. 

Statistical significance was set at p < 0.05. 

 

Results 

Participant Characteristics 

Sixty participants completed the study (mean age 

42.3±10.2 years; 55% female). No significant 

baseline differences existed between groups in 

demographic characteristics or outcome 

measures (p>0.05). 

 

Primary Outcomes 

Table 1 presents the comparative effectiveness 

of interventions at 6-month follow-up. All groups 

demonstrated significant improvements from 

baseline in all outcome measures (p<0.001). 

 

Table – 1: Comparative effectiveness of advanced physiotherapy techniques at 6-month follow-up. 

Values represent percentage improvement from baseline. ROM = Range of Motion. 

Intervention Pain Reduction 

(%) 

Functional 

Improvement (%) 

ROM 

Improvement (%) 

Long-Term 

Effectiveness 

Shockwave Therapy 60 50 40 Moderate 

Dry Needling 65 55 50 Moderate 

McKenzie Method 70 60 65 High 

Core Stabilization 

Training 

75 80 70 High 

 

Core Stabilization Training demonstrated 

significantly superior functional disability 

improvement compared to all other groups 

(p<0.01). McKenzie Method showed the best 

patient-reported self-management capabilities. 

Both Shockwave Therapy and Dry Needling 

provided rapid initial pain relief but showed less 

sustained benefits at 6-month follow-up 

compared to McKenzie Method and Core 

Stabilization Training (Figures 1 and 2). 

 

Discussion 

This comparative study demonstrates differential 

effectiveness of four advanced physiotherapy 

techniques for NSLBP management. Core 

Stabilization Training emerged as the most 
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effective intervention for comprehensive long-

term outcomes, particularly functional disability 

reduction. These findings align with previous 

research emphasizing the importance of motor 

control and deep muscle activation in spinal 

stabilization [13, 15]. 

 

 

 

Figure – 1: Comparative analysis of physiotherapy interventions across outcome measures. VAS = 

Visual Analog Scale; ODI = Oswestry Disability Index; ROM = Range of Motion. 

 
 

Figure – 2: Functional improvement following advanced physiotherapy interventions for NSLBP. 
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The superior performance of Core Stabilization 

Training in functional outcomes can be attributed 

to its focus on neuromuscular re-education and 

enhancement of spinal stability through 

strengthening of the transversus abdominis and 

multifidus muscles [16, 17]. This approach 

addresses the motor control deficits commonly 

observed in individuals with chronic LBP [18]. 

 

The McKenzie Method demonstrated high 

effectiveness, particularly in promoting patient 

self-management and sustained pain control. The 

directional preference approach enables patients 

to identify and perform exercises that centralize 

or abolish their symptoms, promoting self-

efficacy and reducing healthcare dependency 

[11, 19]. This patient-centered approach has 

demonstrated particular effectiveness for 

discogenic pain presentations [20]. 

 

Shockwave Therapy and Dry Needling, while 

effective for immediate symptom relief, showed 

moderate long-term effectiveness. Shockwave 

Therapy's mechanism of action involves 

mechanotransduction, promoting tissue healing 

and pain modulation [8, 21]. Dry Needling 

effectively addresses myofascial trigger points 

through local twitch responses and enhanced 

blood flow [9, 22]. However, without concurrent 

rehabilitation addressing underlying 

biomechanical deficits, these modalities may 

have limited sustained effectiveness. 

 

Clinical Implications 

These findings suggest that treatment selection 

should be individualized based on patient 

presentation and goals. For acute symptom relief, 

Shockwave Therapy or Dry Needling may 

provide rapid benefits. For long-term 

management and recurrence prevention, Core 

Stabilization Training should be prioritized. The 

McKenzie Method offers particular value for 

patients seeking self-management strategies. A 

staged or combined approach utilizing multiple 

techniques may optimize outcomes by addressing 

both immediate symptoms and underlying 

deficits. 

 

Limitations  

Several limitations warrant consideration. The 

relatively small sample size (n=60) and single-

center design may limit generalizability. The 6-

month follow-up period, while adequate for 

assessing medium-term outcomes, does not 

capture longer-term effectiveness. The 

heterogeneity of NSLBP presentations may 

influence treatment responses, suggesting 

potential value in identifying patient subgroups 

most likely to benefit from specific interventions. 

Future research should include larger multi-

center trials with extended follow-up periods and 

cost-effectiveness analyses. 

 

Conclusion 

This comparative study demonstrates that while 

all four advanced physiotherapy techniques 

effectively manage NSLBP, Core Stabilization 

Training and McKenzie Method provide superior 

long-term outcomes. Shockwave Therapy and 

Dry Needling offer valuable options for 

immediate symptom relief. Clinical decision-

making should consider patient-specific factors, 

treatment goals, and the potential benefits of 

multimodal approaches. These findings 

contribute to evidence-based physiotherapy 

practice and highlight the importance of targeted, 

individualized interventions for NSLBP 

management. 
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