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Abstract 

Chronic non-specific low back pain (NSCLBP) is defined as pain and discomfort lasting at least 

12 weeks that cannot be clearly attributed to a specific structural pathology after excluding 

specific causes of back pain. It is a significant health problem with a major impact on patients' 

functioning, reducing quality of life, limiting mobility and increasing the number of 

comorbidities. NSCLBP is also associated with a higher risk of mortality. This is a global 

problem, it is estimated that chronic lower back pain affects around 8% of the adult population, 

providing a therapeutic challenge for physicians of many specialties across several continents. 

The treatment protocol for NSCLBP includes pharmacological and non-pharmacological 

interventions, which involve a variety of exercises that differ in terms of difficulty and 

effectiveness. Exercise-based therapies vary in type, intensity and clinical efficacy, ranging 

from core stabilization exercises, stretching and strength training to aerobic activities such as 

walking or swimming. Exercise is a key component in the treatment of NSCLBP, as evidenced 

by data showing significant reductions in pain and disability. Medication helps with the flare-

ups, but cannot replace physical activity when it comes to achieving a genuine, lasting recovery 

and a return to normal activity. 

Keywords: chronic non-specific low back pain, exercise therapy, pharmacological 

management, non-pharmacological treatment, rehabilitation, aerobic exercise, NSAIDs, 

opioids, pain reduction 
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1. Introduction  

 

Chronic low back pain (CLBP) is a significant health problem with a major impact on patients' 

functioning. This condition leads to a reduced quality of life, limited mobility, and an increased 

number of comorbidities, and is also associated with a higher risk of mortality compared to 

people without pain. It is estimated that CLBP affects approximately 8% of the adult population 

and remains the most common cause of disability worldwide. (1,2) The non-specific form of 

pain accounts for approximately 90% of all cases of low back pain. (1) Chronic non-specific 

low back pain (NSCLBP) is defined as pain and discomfort lasting at least 12 weeks that cannot 

be clearly attributed to a specific structural pathology after excluding specific causes of back 

pain. (3) Current treatment strategies include both non-pharmacological interventions, in 

particular exercise therapy aimed at improving muscle strength, flexibility, and postural control, 

as well as pharmacological treatment aimed at alleviating symptoms, including non-steroidal 

anti-inflammatory drugs and analgesics. At the same time, the effectiveness of 

pharmacotherapy in the long-term treatment of NSCLBP is limited, and its use is associated 

with the risk of adverse effects, such as gastrointestinal and cardiovascular complications or the 

development of dependence on analgesics. (4) Despite numerous studies, the optimal choice 

and sequencing of therapeutic interventions remains under debate. This narrative review 

endeavors to synthesize the prevailing scientific data concerning the comparative effectiveness 

of exercise therapy and pharmacological interventions in adult individuals experiencing 

NSCLBP, while also highlighting practical clinical ramifications and pinpointing areas 

necessitating additional investigation. 
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2. Methods 

 

For the purpose of this narrative review, a literature search was conducted in the PubMed 

database to identify studies addressing exercise therapy and pharmacological management in 

adults with NSCLBP. The search strategy included the following query applied to titles and 

abstracts: ("nonspecific low back pain"[Title/Abstract] OR NSCLBP[Title/Abstract]) AND 

(exercise[Title/Abstract] OR "exercise therapy"[Title/Abstract] OR 

rehabilitation[Title/Abstract] OR "physical therapy"[Title/Abstract] OR "physical 

activity"[Title/Abstract]) AND (pharmacological[Title/Abstract] OR 

medication[Title/Abstract] OR drug[Title/Abstract] OR NSAID[Title/Abstract] OR 

analgesic[Title/Abstract] OR "pain medication"[Title/Abstract] OR treatment[Title/Abstract]). 

Additional filters were applied to limit results to articles published within the last ten years, 

studies written in English, and research conducted in human populations. The review primarily 

included randomized controlled trials (RCTs), clinical trials, systematic reviews, and meta-

analyses evaluating exercise-based or pharmacological interventions for NSCLBP. Studies 

focusing on specific structural causes of low back pain (e.g., fractures, infections, malignancies), 

surgical interventions, or pediatric populations were excluded. Relevant publications were also 

identified through manual screening of the reference lists of selected articles to ensure 

comprehensive coverage of key evidence related to exercise therapy and pharmacological 

management in NSCLBP. 

 

3. Pathophysiology 

 

NSCLBP is a clinical entity with a heterogeneous presentation and variable prognosis. Its 

etiology is considered multifactorial, as the source of pain cannot be clearly attributed to a 

specific anatomical structure or tissue. (5) The pathophysiology of this condition remains 

poorly understood, which is why the diagnosis is one of exclusion. In the diagnostic process, it 

is necessary to exclude other causes of spinal complaints for which there are clearly defined 

diagnostic criteria. (6) Several concepts explaining the pathomechanisms of NSCLBP have 

been described in the literature, including biomechanical, neurophysiological models, and 

theories of motor control dysfunction. One of the main concepts of NSCLBP pathophysiology 

interprets the causes of pain within the biopsychosocial (BPS) model. This model is based on 

the interaction of biological factors (e.g., central sensitization, inflammatory processes, motor 

control, and spinal stabilizing muscle dysfunction), psychological factors (e.g., stress, pain 
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catastrophizing), and social factors. Pain is understood as a complex neurobiological and 

behavioral response to perceived threat, and its nature may depend on cognitive, emotional, and 

environmental factors. (5) 

 

3.1 Inflammatory mechanisms 

 

Inflammatory mechanisms may contribute to NSCLBP even when a specific anatomical source 

cannot be identified. In a cross-sectional study with a control group, profiles of inflammatory 

mediators in patients with acute and CLBP were analyzed and compared with those of healthy 

individuals. Patients with NSCLBP show increased cytokine levels and an imbalance between 

pro- and anti-inflammatory mediators, suggesting a role for inflammatory processes in the 

pathophysiology of the condition. (6) At the same time, the results suggest that inflammatory 

mechanisms may only apply to certain subgroups of patients, and the data remain inconclusive. 

(7) 

 

3.2 Central sensitization 

 

Neurological mechanisms, including central sensitization (CS), may contribute to the 

pathophysiology of NSCLBP. This theory proposes that nociceptive neurons in the central 

nervous system become more sensitive to normal or subthreshold stimuli, leading to a reduced 

pain threshold and heightened reactivity. (8,9) It has been suggested that in patients with 

NSCLBP, CS mechanisms may also be associated with evening chronotype, although data in 

this area remain limited. (10) 

 

3.3 Motor control dysfunction 

 

The biological mechanisms of the BPS model include the Motor Control Model, in which 

disorders of the muscles stabilizing the spine and motor control are observed. In particular, the 

function of the transversus abdominis (TrA) and multifidus (MF) muscles is emphasized.  In 

patients with NSCLBP, diagnostic tests such as the Abdominal Drawing-In Maneuver (ADIM) 

and postural loads cause reduced and uncoordinated activation of the TrA and MF muscles. 

Such results may indicate spinal instability. (11) Motor control disorders lead to adaptive 

changes in body posture and stabilization strategies, which, in the absence of appropriate 

rehabilitation, can exacerbate functional and structural changes. (12) There is some evidence 
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suggesting that interventions targeting these dysfunctions, including core stabilization exercises 

and regenerative neurostimulation, may improve MF function, lumbopelvic stability, and pain; 

however, these approaches are discussed in detail in the treatment section. (13–16) 

 

3.4 Psychosocial factors 

 

Posture and muscle strength control depend largely on physical activity, which is why a 

sedentary lifestyle can affect function and pain intensity in patients with NSCLBP. Regular 

physical activity can help reduce pain and improve overall health, while knowledge about its 

impact on inflammatory mechanisms leaves room for further research. (17,18) Studies on long-

term treatment outcomes have shown that significant factors include pain levels, disability, 

emotional stress, pain catastrophizing, expectations regarding recovery, and physical demands 

at work. (5) 

 

4. Non-pharmacological management - exercise therapy 

 

4.1 Core stability 

 

Core stability therapy in NSCLBP is based on targeted training of the deep trunk muscles, 

primarily the TrA and the MF muscles, often including the diaphragm and pelvic floor muscles. 

(19) RCTs demonstrated that core stability exercises (CSE) was superior for pain reduction and 

disability improvement compared to general exercise. It was noted that CSE may enhance trunk 

stability by increasing intra-abdominal pressure through activation of the TrA and MF muscles, 

addressing delayed muscle activation patterns observed in a group of patients suffering from 

low back pain. (20) 

 

4.2 Stretching 

 

Hamstring tightness is associated with NSCLBP and patients with low back pain often present 

shortened hamstrings with restricted flexibility. (21) Consequence of tightened hamstrings is 

altering lumbar-pelvic rhythm, which increases bending stresses on lumbar intervertebral discs 

and overall spinal load, which can lead to pain occurrence. A systematic review with meta-

analysis examined the effects of hamstring stretching exercises on pain intensity and function 

in low back pain patients across 14 RCTs (n=735). Hamstring stretching significantly reduced 
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pain intensity and improved function as measured by the Oswestry Disability Index (ODI), 

compared to standard care in various NSCLBP subtypes. The greatest improvements in straight 

leg raise range of motion were seen in low back pain with radiation. Hamstring stretching 

appears particularly beneficial for patients with tight hamstrings, enhancing lumbar flexibility 

and reducing lumbar load in nonspecific chronic lower back pain, warranting its consideration 

as a therapeutic exercise modality. (22) 

 

4.3 Strength training 

 

A RCT (n=26 patients) incorporated hamstring strength training as part of a combined balance 

and hamstring intervention. The hamstring training combined stretching with strength exercises, 

including isometric straight leg raises using a resistance band and myofascial release with a 

foam roller. Sessions lasted 45 minutes, performed 3 times per week for 6 weeks; the control 

group received no strength training. The experimental group showed significant improvements 

in hamstring strength, measured isometrically via Back Check, along with enhanced back 

strength, abdominal endurance, and back endurance with reduced pain on Visual Analog Scale 

(VAS). Strength training targets weak hamstrings, reducing lumbar compensation and 

enhancing stability, but the lack of flexibility gains highlights the need for longer interventions. 

(21) Isolated lumbar extension strength training (ILEX), which targets erector spinae and 

paravertebral muscles in NSCLBP treatment, was evaluated in a systematic review and meta-

analysis. ILEX significantly reduced pain intensity versus true controls with individual 

reductions ranging from 14.7% to 64.8%. Non-significant favorable effects emerged for 

disability and isometric lumbar strength. ILEX's high-intensity, low-volume protocol (1 

session/week, 1 set to failure) offers targeted lumbar strengthening with low disc strain for 

NSCLBP rehabilitation. (23) 

 

4.4 Aerobic activities 

 

Progressive aerobic training (PAT) demonstrates moderate effectiveness in the management of 

NSCLBP. A systematic review and meta-analysis of six RCTs involving 333 participants (mean 

age 44 years with pain duration of about 7 years) found that PAT significantly reduced pain 

intensity versus control groups, though the effect was not always clinically significant. While 

PAT showed trends toward improved disability and quality of life, it was not superior to 

progressive resistance training (PRT) in direct comparisons, with both approaches offering 
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comparable benefits for pain relief in supervised programs lasting 6-16 weeks at 2-3 sessions 

per week. (24) Water-based exercises, including swimming and aquatic aerobics, offer 

significant benefits for patients with NSCLBP, as demonstrated in a systematic review with 

meta-analysis of 15 RCTs involving 524 participants. Short-term interventions (≤8 weeks) led 

to large reductions in pain intensity, disability, and flexibility improvement with effects 

comparable to land-based therapies. (25) Separate meta-analysis of 13 RCTs (n=597) confirms 

the effectiveness of these exercises, showing that aquatic physical therapy significantly 

alleviates pain, enhances physical and mental quality of life, and reduces disability. (26) These 

findings support aquatic exercises as an effective, low-impact aerobic option for pain 

management and functional recovery in NSCLBP. 

 

5. Pharmacological management - categories of drugs 

 

5.1 Paracetamol and non-steroidal anti-inflammatory drugs 

 

The efficacy and safety of paracetamol for NSCLBP was evaluated in a systematic review, 

based on two placebo-controlled RCTs involving 1785 participants, predominantly with acute 

low back pain. High-quality evidence from the large PACE trial demonstrates no clinically 

meaningful difference between paracetamol (up to 4 g/day) and placebo for pain intensity or 

disability. Secondary outcomes, including quality of life, function, sleep quality, global 

recovery, adherence, and rescue medication use, also showed no significant benefits with 

similar adverse event rates. Notably, no trials addressed subacute or chronic low back pain, 

underscoring the lack of direct evidence for paracetamol's role in NSCLBP management. (27,28) 

The efficacy of non-steroidal anti-inflammatory drugs (NSAIDs) for NSCLBP was investigated 

in 13 RCTs involving 4807 participants. NSAIDs provide a small benefit over placebo for pain 

intensity and disability at intermediate-term follow-up (>3 to ≤12 months). The risk of adverse 

events was not increased and side reactions were similar between groups, but the short follow-

up period and small sample size likely underestimate long-term gastrointestinal or 

cardiovascular risks. No differences emerged between selective COX-2 inhibitors and non-

selective NSAIDs, or versus paracetamol; one trial favored exercise over NSAIDs for disability. 

Authors conclude NSAIDs offer minor short-term relief but lack high-quality evidence for 

safety or superiority in NSCLBP. (28,29)  
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5.2 Opioids 

 

Opioids offer only modest short-term benefits for non-malignant CLBP in highly selected 

patients. Across 21 placebo-controlled RCTs (7650 participants, 4–15 weeks), opioids 

generally failed to achieve clinically relevant ≥50% pain relief in standard parallel and cross-

over designs but did yield a clinically important reduction in disability compared with placebo. 

In contrast, enriched enrolment randomized withdrawal trials showed the opposite pattern: 

clinically relevant ≥50% pain relief but no meaningful improvement in disability. Overall, 

opioids provided a clinically relevant ≥30% pain reduction and some functional gain compared 

with placebo, with no increase in serious adverse events or deaths, but with a notable risk of 

treatment discontinuation due to side effects and incomplete data on abuse and addiction, 

underscoring that any opioid trial in CLBP should be time-limited and restricted to carefully 

selected patients. (30) According to a meta-analysis of RCTs for NSCLBP, oxymorphone, 

tapentadol, and fentanyl are ranked as the most effective opioids for pain reduction on the 

Numeric Rating Scale. Analyzing data from 2933 patients (mean age 53.3 years, symptom 

duration ~95 months, follow-up ~3.3 months), these compounds demonstrated superior efficacy 

compared to morphine, oxycodone, buprenorphine, and tramadol. The authors emphasize 

considering individual patient factors, different formulations, and pharmacokinetic profiles 

when selecting opioids, given the variability in clinical scenarios. (31) 

 

5.3 Antidepressants 

 

The efficacy and safety of antidepressants for NSCLBP was evaluated across nine RCTs 

involving 1758 patients. Duloxetine at 60 mg/day significantly reduced pain intensity and 

improved quality of life compared to placebo, with tolerable side effects, while higher doses 

(120 mg) increased adverse events without additional benefits. Escitalopram showed modest 

effects, so it could be considered as third-line therapy. Amitriptyline, bupropion, and 

imipramine. Desipramine demonstrated inconsistent or limited efficacy and notable adverse 

effects. In conclusion, duloxetine should be seen as the most advantageous option among 

antidepressants for NSCLBP management. (32) 
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5.4 Anticonvulsants 

 

Data on the efficacy and tolerability of anticonvulsants (gabapentin, pregabalin and topiramate) 

in the treatment of NSCLBP are based on nine RCTs involving 859 participants. 

Gabapentinoids showed no clinically meaningful effect on pain or disability in CLBP, and the 

use of topiramate was associated with minor short-term pain relief without disability benefit.  

(33) As described in a randomized, double-blind, placebo-controlled trial involving 108 patients, 

gabapentin has no significant analgesic efficacy in NSCLBP. Intake up to 3600 mg/day for 12 

weeks did not show any difference compared to placebo in pain intensity reduction or disability. 

No correlation was found between plasma gabapentin levels and pain intensity. Anticonvulsant 

drugs cause more adverse effects, including fatigue, dry mouth, concentration issues, 

drowsiness, dizziness, and nausea, leading to the conclusion that they are ineffective and not 

recommended for this condition. (33,34) 

 

5.5 Muscle relaxants 

 

Muscle relaxants, particularly non-benzodiazepine antispasmodics, provide only small, non-

clinically important reductions in pain intensity for acute low back pain at ≤2 weeks. They show 

no benefits for disability or longer-term outcomes (3-13 weeks) and increase adverse event risk. 

For NSCLBP, evidence is limited and uncertain, with no clear efficacy across muscle relaxant 

classes, urging caution due to sedation and bias risks in trials. (35) 

 

5.6 Treatment summary 

 

Management of NSCLBP emphasizes nonpharmacological approaches over medications, 

which offer limited benefits. Core stability and stretching exercises provide short-term pain 

relief and functional gains by targeting muscle imbalances, while strength training and aerobic 

activities moderately reduce pain and disability with low risk. Pharmacologically, paracetamol 

shows no benefit, NSAIDs yield small short-term effects, opioids and anticonvulsants are 

ineffective long-term, antidepressants offer modest gains, and muscle relaxants provide 

negligible relief with higher adverse events - prioritizing exercises first aligns with evidence 

for sustainable outcomes. 
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6. Clinical Outcomes Comparison 

 

A growing body of evidence suggests that exercise-based interventions are more effective than 

pharmacological treatments in reducing pain among individuals with NSCLBP. Evidence from 

pooled analyses of RCTs shows that structured exercise programs, including yoga and Pilates, 

are associated with meaningful reductions in pain intensity. By contrast, opioids appear to offer 

limited long-term benefit in this population. (4,36,37) 

Other forms of exercise therapy, including directional preference training and stabilization 

exercises, have also demonstrated greater effectiveness in pain reduction than standard 

pharmacological management. In this evidence, many contemporary clinical guidelines 

recommend exercise therapy as the preferred first-line treatment for CLBP. (36,38) 

A systematic review and meta-analysis that included 21 RCTs reported significant reductions 

in both pain intensity and disability in participants undergoing exercise therapy compared with 

those receiving minimal intervention, placebo, or no treatment. Importantly, these benefits were 

observed to persist for up to 12 months following intervention. (39) Similarly, guidelines issued 

by the World Health Organization emphasize non-pharmacological approaches, particularly 

exercise, as a cornerstone of long-term management for persistent low back pain. (1) 

 

7. Functional Improvements 

 

In addition to reducing pain, exercise interventions appear to contribute to meaningful 

improvements in physical functioning. Functional outcomes in patients with NSCLBP are most 

commonly assessed using instruments such as the Roland-Morris Disability Questionnaire 

(RMDQ) or the ODI. Evidence suggests that programs focusing on core stabilization or yoga 

tend to produce greater improvements in disability scores than standard care alone. Some 

studies also indicate that stabilization-based exercise may yield slightly greater short-term 

improvements in ODI scores than general exercise programs. (37,40–42) 

Pharmacological treatments, while often effective in providing short-term symptom relief, 

generally do not appear to translate into sustained improvements in physical functioning. (4,43) 

The previously mentioned meta-analysis also identified moderate reductions in functional 

disability, particularly in interventions emphasizing motor control and strengthening of the 

trunk musculature. (39) 
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8. Return to Daily and Occupational Activities 

 

Restoring the ability to perform everyday activities and maintain employment is a key objective 

in the management of CLBP. Exercise-based rehabilitation, particularly programs focusing on 

motor control training or progressive resistance exercise, has been associated with improved 

recovery and a greater likelihood of maintaining normal daily routines. Stabilization exercises, 

in particular, are frequently highlighted as one of the more effective approaches for facilitating 

functional recovery. (36,38,44) 

Evidence further suggests that supervised rehabilitation programs tend to produce more durable 

outcomes than reliance on pharmacological pain management alone. (40,41,43) In addition, the 

World Health Organization has emphasized that exercise interventions may positively influence 

psychosocial factors associated with chronic pain, thereby supporting long-term recovery and 

return-to-work outcomes. (1) 

 

9. Practical Recommendations 

 

Current clinical recommendations consistently support exercise therapy as the primary 

intervention for individuals with NSCLBP. Structured and supervised programs, including 

directional preference exercises, stabilization training, yoga, and Pilates, have demonstrated 

consistent benefits of both pain reduction and functional improvement. (36–38,40,41) 

Pharmacological treatment may still be considered, particularly during episodes of acute pain 

exacerbation when symptoms temporarily limit participation in exercise. In such cases, short-

term use of NSAIDs and occasionally opioids may be considered. However, these medications 

should typically be used as supportive measures due to their limited long-term effectiveness 

and potential adverse effects. (4,38,43) The World Health Organization also recommends 

integrating regular physical activity into long-term management plans. In practice, this often 

involves approximately 150 minutes per week of moderate-intensity aerobic activity together 

with muscle-strengthening exercises, adapted to the patient’s physical capacity and tolerance. 

(1) 

 

9.1 Combined Strategies 

 

In clinical practice, combining exercise therapy with appropriately selected pharmacological 

support may provide the most balanced treatment approach. Treatment decisions should 
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consider several factors, including the severity of pain, functional limitations, and the presence 

of comorbid conditions. Evidence from network meta-analyses suggests that integrated 

treatment strategies may lead to better overall outcomes. (36,37) Exercise programs are 

typically performed two to three times per week and often follow a gradual progression. Initial 

phases often focus on stabilization and motor control exercises, followed by a transition to more 

demanding resistance-based training over approximately 8–12 weeks. Monitoring progress 

using validated measures, such as VAS or Numerical Pain Rating Scale for pain and RMDQ or 

ODI for functional status, can help guide ongoing adjustments to the rehabilitation program. 

(40,41,44) 

 

9.2 Patient Education 

 

Education plays an important role in the management of NSCLBP. Patients are generally 

encouraged to remain active and gradually increase their level of physical activity rather than 

avoid movement due to pain. Emphasizing regular participation in therapeutic exercise, rather 

than relying solely on medication, has been associated with reduced disability and improved 

return-to-work outcomes. (4,36,38,43) Encouraging patients to monitor their activity levels and 

maintain consistent exercise routines may further support adherence to rehabilitation programs. 

Overall, approaches that promote active participation in recovery tend to result in better long-

term outcomes than passive treatment strategies focused primarily on medication. (37,40) 
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Figure 1. Treatment strategies for NSCLBP 

 

 

10. Limitations 

 

Despite the overall consistency of findings, several limitations should be acknowledged. 

Exercise interventions vary considerably in type, intensity, duration, and supervision, which 

complicates direct comparisons between different approaches. (36,37,40) Additionally, many 

studies include relatively small participant samples and follow-up periods shorter than 12 

months, limiting conclusions regarding the long-term sustainability of treatment effects. 

Variability in study design, differences in pharmacological treatment protocols, and the 

possibility of publication bias may also influence the available evidence. Furthermore, some 
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differences between clinical guidelines likely reflect variations in how the evidence is 

interpreted, as well as differences in healthcare systems and cultural approaches to treatment. 

(4,38,41,44) The 2018 systematic review also reported considerable heterogeneity among 

included studies, which limits strong conclusions regarding the superiority of specific exercise 

subtypes. (39) 

 

11. Conclusions 

 

Overall, current evidence supports exercise therapy as a central component of treatment for 

NSCLBP. Exercise interventions, including yoga and directional preference exercises, have 

been associated with meaningful reductions in pain and disability when compared with minimal 

care or placebo interventions (36,37,40). Although pharmacological treatments may provide 

short-term symptom relief during periods of increased pain, they are unlikely to replace 

exercise-based rehabilitation in achieving sustained improvements in physical function and 

long-term symptom control (4,43). A treatment approach that combines exercise with 

appropriately selected pharmacological support may therefore provide the most comprehensive 

strategy for managing NSCLBP and facilitating return to daily and occupational activities. This 

perspective aligns closely with current international guideline recommendations, which 

emphasize exercise as the foundation of long-term management. (1,36,38,41) To obtain more 

reliable and generalizable results, more long-term experimental studies should be conducted. 

These studies should incorporate standardized exercises and direct matchups between the 

evaluated approaches. Such a research design would enable a more precise assessment of their 

relative effectiveness and provide a stronger empirical basis for formulating practical 

recommendations. (37,40,44) 
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