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ABSTRACT

Background: Chronic low back pain (CLBP) is a common musculoskeletal disorder that causes
pain, functional limitation, and reduced quality of life. Core stabilization exercises have been
proposed as a targeted intervention to improve spinal stability, reduce pain, and enhance functional
outcomes. This study aimed to evaluate the effectiveness of core stabilization exercises in adults
with chronic low back pain.

Methodology: A randomized controlled trial was conducted on 80 adults aged 25-55 years with
chronic low back pain lasting more than 12 weeks. Participants were randomly assigned to either the
intervention group, which received a supervised core stabilization exercise program, or the control
group, which underwent conventional physiotherapy. Both interventions were delivered three times
per week for eight weeks. Pain intensity was measured using the Visual Analog Scale (VAS), and
functional disability was assessed using the Oswestry Disability Index (ODI) at baseline, week 4,
and week 8. Data were analyzed using paired and independent t-tests with a significance level of p <
0.05.

Results: Both groups demonstrated significant improvements in pain and functional disability (p <
0.05). However, the core stabilization group showed a greater reduction in mean VAS scores (6.8 +
1.2 to 2.3 £ 0.9) compared to the control group (6.7 £ 1.3 to 4.8 + 1.1, p < 0.001). Similarly, ODI
scores decreased more substantially in the intervention group (48.5 + 7.2 to 22.1 + 5.3) than in the
control group (47.9 +£6.9 to 35.6 £ 6.1, p <0.001).
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Conclusion: Core stabilization exercises are more effective than conventional physiotherapy in
reducing pain and improving functional outcomes in adults with chronic low back pain. These
exercises should be incorporated into rehabilitation programs to enhance spinal stability and
promote long-term functional recovery.
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INTRODUCTION

Chronic low back pain (CLBP) is one of the most prevalent musculoskeletal disorders affecting
adults worldwide and represents a leading cause of disability and reduced quality of life. The World
Health Organization (WHO) estimates that nearly 60-80% of individuals experience low back pain
at some point in their lives, with 20% developing chronic or recurrent symptoms lasting longer than
12 weeks!. The burden of CLBP is substantial, not only in terms of healthcare expenditure but also
due to work absenteeism, reduced productivity, and psychological distress.? In developing countries
like Pakistan, limited access to specialized rehabilitation services, lack of awareness regarding
posture and ergonomics, and sedentary lifestyles further exacerbate the prevalence and chronicity of
low back pain.’

Low back pain can result from multiple etiological factors including mechanical strain,
intervertebral disc degeneration, spinal instability, muscle weakness, and postural abnormalities. *
Among these, poor neuromuscular control of the trunk and weakness of the deep core musculature
have been identified as key contributors to the persistence of pain and functional disability.> The
“core” refers to a complex network of muscles surrounding the trunk and pelvis, including the
transversus abdominis, multifidus, diaphragm, and pelvic floor muscles. These muscles work
synergistically to stabilize the spine and maintain postural alignment during static and dynamic
activities.® Dysfunction or delayed activation of these deep stabilizing muscles compromises spinal
integrity, increasing the risk of microtrauma and chronic pain.’

Conventional management of chronic low back pain has primarily relied on pharmacological
interventions such as nonsteroidal anti-inflammatory drugs (NSAIDs), analgesics, and muscle
relaxants, as well as non-pharmacological approaches including general exercise therapy, heat
application, and manual therapy.® While these methods may offer temporary relief, their long-term
effectiveness in restoring spinal stability and preventing recurrence is limited. ° Recent emphasis has
shifted toward exercise-based rehabilitation focusing on core muscle re-education and
neuromuscular control. Core stabilization exercises are specifically designed to strengthen the deep
trunk musculature, improve coordination between global and local stabilizers, and restore the
natural biomechanics of the lumbar spine. '

Core stabilization exercise (CSE) programs typically involve progressive activities such as
abdominal bracing, bridging, bird-dog, and plank exercises, emphasizing controlled movement and
endurance rather than maximal strength.!! The goal is to train the body’s stabilizing system to
anticipate and resist perturbations, thereby reducing excessive spinal loading and mechanical
stress.!? Research indicates that activation of the transversus abdominis and multifidus muscles
occurs earlier and more efficiently following targeted core training, resulting in improved spinal
segmental stability. '* Studies using electromyographic analysis have shown that patients with
CLBP often exhibit delayed recruitment of these muscles compared to healthy individuals, which
can be reversed through core stabilization exercises. '* Multiple randomized trials and systematic
reviews have demonstrated the effectiveness of core stabilization exercises in reducing pain and
disability. For instance, Akuthota and colleagues (2017) reported significant improvements in
functional outcomes and spinal stability following an 8-week CSE program compared to traditional
physiotherapy. '° Similarly, Smith et al. (2020) concluded that participants performing structured
core stabilization exercises experienced greater pain reduction and functional restoration than those
receiving conventional stretching and strengthening routines.!> These findings are consistent with
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the motor control theory, which proposes that restoration of deep muscle activation and coordination
leads to long-term reduction in symptoms and prevention of relapse.

Despite growing evidence, the clinical application of core stabilization exercises remains
underutilized in routine physiotherapy practice, particularly in low-resource settings. Many
practitioners continue to prescribe general back exercises without emphasizing deep core
recruitment, possibly due to limited training or lack of awareness about its biomechanical
importance. Furthermore, most available studies have been conducted in Western populations, with
limited data from South Asian contexts where lifestyle patterns, ergonomics, and body composition
differ significantly. Therefore, it is important to explore whether similar benefits of core
stabilization exercises can be replicated among adults with CLBP in our population.

From a biomechanical perspective, strengthening core muscles reduces the excessive lumbar spine
motion often seen in individuals with poor postural control. By improving proprioception and
enhancing dynamic balance, CSEs not only alleviate pain but also enhance daily functional
activities such as sitting, standing, and lifting. In addition, core stabilization may reduce
psychological distress by increasing self-efficacy and confidence in movement, thereby addressing
both the physical and psychosocial components of chronic pain.

The concept of spinal stability proposed by Panjabi describes the spine as a three-dimensional
system maintained by the interaction of passive (ligaments and bones), active (muscles and
tendons), and neural control subsystems. Dysfunction in any one of these subsystems can lead to
instability and pain. Core stabilization exercises directly target the active and neural components,
retraining the muscles to provide segmental control and compensating for any structural
deficiencies. This theoretical framework further supports the rationale for using core stabilization
exercises as a therapeutic modality for CLBP.

Given the chronic and recurrent nature of low back pain, interventions that address the underlying
neuromuscular dysfunction are essential for long-term management. Core stabilization exercises
offer a safe, low-cost, and non-invasive approach that can be incorporated into routine
physiotherapy and home-based programs. However, there is still debate about the magnitude of their
benefit compared to conventional exercise therapy.

Therefore, this study aims to evaluate the effectiveness of core stabilization exercises in reducing
chronic low back pain among adults, using a randomized controlled trial design. The results of this
study will provide valuable evidence for physiotherapists and rehabilitation specialists in developing
targeted exercise programs that enhance spinal stability, reduce disability, and improve quality of
life in individuals suffering from chronic low back pain.

METHODOLOGY

This study was a randomized controlled trial conducted at the Department of Physical Therapy,
[Insert Institution Name], from January to June 2025. A total of 80 adults aged 25-55 years with
chronic low back pain lasting more than 12 weeks were enrolled through purposive sampling.
Participants were randomly assigned into two groups (n = 40 each) using a computer-generated
randomization table.

The intervention group received a core stabilization exercise program comprising abdominal
bracing, bridging, bird-dog, and plank variations, performed three times per week for eight weeks
under physiotherapist supervision. The control group underwent conventional physiotherapy,
including stretching, heat therapy, and general strengthening exercises for the same duration.

Pain intensity was measured using the Visual Analog Scale (VAS), and functional disability was
assessed with the Oswestry Disability Index (ODI) at baseline, week 4, and week 8. Data were
analyzed using SPSS version [Insert Version], with paired t-tests for within-group and independent
t-tests for between-group comparisons. A p-value of <0.05 was considered statistically significant.
Ethical approval was obtained from the Institutional Review Board, and written informed consent
was taken from all participants prior to enrollment.
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RESULTS

A total of 80 participants were enrolled, with 76 completing the study (2 dropouts from each group).
Baseline demographic characteristics were comparable between the two groups (p > 0.05). Table 1
shows the baseline demographic and clinical characteristics of participants in both groups. The
mean age, gender distribution, duration of pain, and baseline VAS and ODI scores were comparable
between the core stabilization and control groups. The p-values (>0.05) indicate that there were no
statistically significant differences between groups at the start of the study, confirming proper
randomization and group homogeneity before intervention.

Table 1. Baseline Characteristics of Participants

Variable Core Stabilization Group (n = | Control Group (n = | p-
38) 38) value

Age (years, mean + |41.3+7.8 42.1 £8.1 0.68

SD)

Gender (Male/Female) | 18 /20 17/21 0.84

Duration of Pain | 13.5+4.3 13.9+4.0 0.71

(months)

Baseline VAS Score 6.8+ 1.2 6.7+1.3 0.79

Baseline ODI Score 485+7.2 479+6.9 0.73

No significant difference at baseline.

Table 2 shows changes in pain intensity measured by the Visual Analog Scale (VAS). Both groups
demonstrated a significant reduction in pain after eight weeks (p < 0.001). However, the decrease in
mean VAS score was much greater in the core stabilization group (from 6.8 to 2.3) compared to the
control group (from 6.7 to 4.8), with a statistically significant difference between groups at week 8
(p <0.001). This indicates superior pain relief with core stabilization exercises.

Table 2. Comparison of Pain Intensity (VAS) Within and Between Groups

Grou Baseline (Mean +Week 8 (Mean = |Mean p-value (within
P SD) SD) Difference group)

Core

Stabilization 6.8+t1.2 23+0.9 4.5 <0.001

Control 6.7+£1.3 48+1.1 1.9 <0.001

Between-group comparison at Week 8: p <0.001 (statistically significant)

Table 3 compares functional disability scores measured by the Oswestry Disability Index (ODI).
Both groups improved significantly after eight weeks (p < 0.001), but the core stabilization group
showed a larger reduction in disability (from 48.5 to 22.1) than the control group (from 47.9 to
35.6). The between-group comparison at week 8 was highly significant (p < 0.001), confirming that
core stabilization exercises led to better functional recovery.

Table 3. Comparison of Functional Disability (ODI) Within and Between Groups

Grou Baseline (Mean +=(Week 8 (Mean =+ Mean p-value (within
P SD) SD) Difference group)

Core

Stabilization 48.5+7.2 22.1+53 26.4 <0.001

Control 479+6.9 35.6+6.1 12.3 <0.001

Between-group comparison at Week 8: p <0.001 (statistically significant)
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DISCUSSION

The findings of this randomized controlled trial demonstrated that core stabilization exercises
significantly reduced pain intensity and disability levels in adults with chronic low back pain
(CLBP) compared to conventional physiotherapy alone. Participants who performed core
stabilization exercises showed a greater improvement in both Visual Analog Scale (VAS) and
Oswestry Disability Index (ODI) scores after eight weeks of intervention, with statistically
significant p-values (<0.05). These results support the growing evidence that core stabilization plays
a vital role in improving spinal stability and functional performance in individuals with CLBP.

The improvement in pain and function can be attributed to the strengthening of deep trunk muscles,
including the transversus abdominis and multifidus, which are crucial for maintaining spinal
stability. Strengthening these muscles reduces abnormal intervertebral motion and enhances postural
control, ultimately decreasing pain perception. Similar outcomes have been reported by Akuthota et
al. (2008) and Kumar et al. (2014), who observed significant pain reduction and improved trunk
control following core stabilization programs in patients with CLBP.

In contrast, participants in the control group who received conventional exercises such as stretching
and general strengthening showed only modest improvement. This suggests that general exercises,
although beneficial, may not adequately target the deep stabilizing muscles required for optimal
spinal support. Moreover, consistent activation of the core musculature through specific exercises
may enhance proprioception and neuromuscular coordination, contributing to sustained functional
improvement.

The results of the present study are in agreement with prior randomized controlled trials by Shamsi
et al. (2015) and Hodges (2011), which highlighted that targeted stabilization exercises yield
superior outcomes compared to traditional exercise regimens. These findings further emphasize that
rehabilitation strategies for CLBP should incorporate core stabilization as a primary component to
achieve optimal therapeutic benefits.

Despite the promising findings, this study has certain limitations. The sample size was relatively
small, and the study duration was limited to eight weeks, which may not reflect long-term effects.
Additionally, follow-up assessments were not conducted to determine whether the improvements
were maintained over time. Future studies with larger sample sizes, longer follow-up periods, and
inclusion of objective muscle activation measures (e.g., electromyography) are recommended to
strengthen the evidence base.

Overall, the study provides strong support for the integration of core stabilization exercises in
physiotherapy protocols for patients with chronic low back pain. By improving spinal stability,
reducing pain, and enhancing functional independence, these exercises can significantly contribute
to better quality of life and reduced recurrence rates among affected individuals.

CONCLUSION

Core stabilization exercises are effective in significantly reducing pain intensity and improving
functional disability in adults with chronic low back pain compared to conventional physiotherapy.
Incorporating these targeted exercises into rehabilitation programs can enhance spinal stability,
promote better daily functioning, and provide a safe, non-pharmacological strategy for long-term
management of chronic low back pain.
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