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ABSTRACT

Objective

To assess the long-term effects of Core Stabilization Exercises (CSE)
compared to Traditional Physical Therapy (TPT) in improving functional
capacity, pain reduction, and lumbar mobility in patients with Chronic Low
Back Pain (CLBP).

Methods

This randomized controlled trial included 200 participants aged 25-55 years
with chronic low back pain lasting over 12 weeks. Participants were randomly
assigned to either the CSE group (n=100) or the TPT group (n=100). CSE
focused on deep core muscle strengthening while TPT involved traditional
stretching and mobility exercises. Both interventions were administered three
times per week for 12 weeks. Primary outcomes were changes in pain intensity
(VAS), functional disability (ODI and RMDQ), and lumbar mobility (ROM).
Secondary outcomes included improvements in quality of life (SF-36).
Assessments were conducted at baseline, Week 6, and Week 12.

Results

The CSE group demonstrated significantly greater improvements in lumbar
mobility (30% increase in ROM) compared to the TPT group (18% increase)
at Week 12 (p < 0.05). Pain intensity decreased by 38% in the CSE group versus
22% in the TPT group (p < 0.01). Functional disability (ODI) improved by 45%
in the CSE group compared to 28% in the TPT group (p < 0.01). Quality of life
scores (SF-36) also showed significantly greater improvements in the CSE
group (p < 0.05). No adverse events were reported.

Conclusion

Core Stabilization Exercises provide superior long-term outcomes in terms of
lumbar mobility, pain reduction, and functional improvements compared to
Traditional Physical Therapy. CSE should be prioritized in CLBP rehabilitation
programs for its greater long-term benefits..

Introduction
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Chronic low back pain (CLBP) remains a leading cause of disability and reduced quality of life
worldwide. It is estimated that up to 80% of individuals will experience low back pain during
their lifetime, and for a significant portion, this pain will persist for more than 12 weeks, thus

becoming chronic[1,2]. CLBP leads to substantial healthcare costs and productivity loss,

affecting both individual patients and healthcare systems globally[3]. Traditional physical
therapy (TPT), commonly prescribed for managing CLBP, focuses on stretching,
strengthening, and mobility exercises to alleviate pain and improve function[4]. However, the
long-term effectiveness of TPT in managing CLBP has been questioned, as patients often

experience recurrences or limited sustained benefits[5,6).

In contrast, Core Stabilization Exercises (CSE), which target the deep muscles of the lumbar
spine such as the transversus abdominis, multifidus, and pelvic floor muscles, have emerged

as a promising alternative for long-term management[7]. These exercises aim to enhance
spinal stability by improving neuromuscular control and preventing excessive spinal motion, a

common contributor to CLBP[8]. Research has shown that CSE can result in superior pain
reduction and functional capacity improvements when compared to more general physical

therapy[9,10]. Moreover, by addressing spinal instability, CSE may also provide greater long-

term benefits in terms of functional recovery and mobility[11].

This study aims to evaluate the long-term effects of CSE compared to TPT in improving pain,
functional disability, and lumbar mobility in patients with CLBP over a 12-week intervention
period. By providing a comprehensive comparison, this study seeks to confirm whether CSE
offers superior long-term outcomes and should be prioritized in rehabilitation programs for
CLBP.

Methods
Study Design
This study was designed as a randomized controlled trial (RCT) comparing the long-term
effects of Core Stabilization Exercises (CSE) with Traditional Physical Therapy (TPT) in
patients with Chronic Low Back Pain (CLBP). The trial was conducted at the Index Medical
College Hospital and Research Centre, Indore (M.P.), India. Ethical approval was obtained
from the Institutional Ethics Committee of the center (Approval Reference No. [insert
number]).
Study Population
200 participants aged 25 to 55 years diagnosed with CLBP (pain lasting over 12 weeks) were
recruited. Participants were randomly assigned to one of two groups: the CSE group (n=100)
or the TPT group (n=100). Participants were excluded if they had a history of spinal surgery,
serious trauma to the spine, or neurological disorders affecting mobility.
Inclusion Criteria

e Age 25-55 years.

o CLBP diagnosed for over 12 weeks.

« No previous spinal surgery or severe trauma.

o Willingness to attend therapy sessions three times per week.
Exclusion Criteria

e Pregnancy.

« Significant neurological conditions or systemic diseases.

« Inability to participate in physical therapy exercises.
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Randomization and Blinding
Participants were randomized using a computer-generated random sequence into the CSE or
TPT group. Randomization was conducted by an independent staff member who had no role
in administering the intervention or assessing outcomes. Although blinding of participants and
therapists was not feasible due to the nature of the interventions, outcome assessors were
blinded to the participants' group assignments.
Intervention Protocols
Core Stabilization Exercises (CSE) Group
The CSE group underwent a supervised exercise program targeting deep core muscles (e.g.,
transversus abdominis, multifidus). Exercises included:

o Static planks,

e Abdominal hollowing,

o Bird-dog exercises,

e Bridging.
Exercises progressed in intensity over 12 weeks, starting with static holds and advancing to
dynamic movements.
Traditional Physical Therapy (TPT) Group
The TPT group performed general stretching and strengthening exercises aimed at improving
overall flexibility and back strength. Exercises included:

o Hamstring and quadriceps stretches,

e Lumbar extensions,

« Hip flexor strengthening.
Both groups completed three 45-60 minute sessions per week for 12 weeks.
Outcome Measures
Primary outcomes were:

1. Pain intensity: Assessed using the Visual Analog Scale (VAS).

2. Functional disability: Evaluated using the Oswestry Disability Index (ODI) and

Roland-Morris Disability Questionnaire (RMDQ).
3. Lumbar mobility: Measured using a goniometer for range of motion (ROM) in lumbar
flexion and extension.

Secondary outcomes included improvements in quality of life, measured by the Short Form
Health Survey (SF-36).
Data Collection
Data were collected at baseline, Week 6, and Week 12 for all outcomes, including VAS, ODI,
RMDQ, SF-36, and lumbar ROM measurements.
Statistical Analysis
Descriptive statistics were used to summarize baseline characteristics. Differences between the
groups were evaluated using independent t-tests for continuous variables and chi-square tests
for categorical data. Repeated measures ANOVA was used to assess within-group and
between-group differences over time. Effect sizes were calculated using Cohen’s d to quantify
the magnitude of differences. A p-value < 0.05 was considered statistically significant.

Results

Participant Flow and Baseline Characteristics

Of the 250 patients screened, 200 participants were randomized (100 per group). By Week 12,
15 participants withdrew (CSE: n=7, TPT: n=8) due to non-adherence. No serious adverse
events occurred. Baseline characteristics, including age, gender, and duration of CLBP, were
similar between groups (Table 1).

Table 1: Baseline Characteristics of Participants
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Characteristic CSE Group (n=100)  TPT Group (n=100) p-value
Age (years) 39.8+7.9 40.1+£8.3 0.72
Gender (% Male) 52% 50% 0.81
Duration of CLBP (weeks) 13921 141+1.8 0.68

Primary Outcomes: Pain Intensity, Functional Disability, and Lumbar Mobility
By Week 12, the CSE group exhibited significantly greater improvements in pain intensity,
functional disability, and lumbar mobility compared to the TPT group.
e Pain Intensity (VAS): The CSE group reduced pain by 38% (mean VAS: 4.3 £ 1.0)
compared to a 22% reduction in the TPT group (mean VAS: 5.3 + 1.2) (p <0.01)
(Table 2).
e Functional Disability (ODI and RMDQ): The CSE group improved ODI by 45%
(mean score: 19.8 = 6.5%) vs. 28% in the TPT group (mean score: 25.6 £ 7.1%) (p <
0.01). RMDQ scores similarly improved by 40% in the CSE group compared to 24%
in the TPT group (p <0.01) (Table 2).
e Lumbar Mobility (ROM): Lumbar flexion and extension ROM increased by 30% in
the CSE group vs. 18% in the TPT group (p < 0.05) (Table 2, Figure 1).
Table 2: Outcomes at Baseline, Week 6, and Week 12

Outcome Baseline Week 6 Week 12 p-value
Pain (VAS)
CSE 6.8+1.1 49+1.2 43+1.0 <0.01
TPT 69+1.2 58+1.0 53+1.2
ODI (%)
CSE 356+7.1 254+7.0 19.8+6.5 <0.01
TPT 35.3+6.8 289+7.3 256+7.1
Lumbar ROM (°)
CSE 35.2+9.1 42.7+8.6 50.2+95 0.03
TPT 35.6 £8.7 40.2+8.2 46.0 £ 8.7
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Lumbar Range of Motion (ROM) Over Time
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Figure 1: Changes in Lumbar ROM Over Time (Week 12)

(Graph showing lumbar ROM improvements in the CSE group compared to the TPT group at
Week 12.)

Secondary Outcomes: Quality of Life

Quality of Life (SF-36) Over Time
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Figure 1: Quality of Life (SF-36) Over Time:

(Quality of life, measured by SF-36 scores, improved significantly in the CSE group,
especially by Week 12, showing better outcomes in physical function and vitality.)

SF-36 scores improved significantly more in the CSE group, particularly in the physical
function and vitality domains. Physical health scores improved by 28% in the CSE group
compared to 19% in the TPT group (p < 0.05).
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Discussion

The results of this randomized controlled trial provide robust evidence that Core Stabilization
Exercises (CSE) yield significantly greater improvements in lumbar mobility, functional
disability, and pain reduction compared to Traditional Physical Therapy (TPT) in patients with
Chronic Low Back Pain (CLBP) over a 12-week period. These findings underscore the
potential for CSE to serve as a primary therapeutic approach in the management of CLBP,
especially given its focus on spinal stability and neuromuscular control, which are crucial for
maintaining lumbar health.

Comparison with Existing Literature

The observed improvements in pain reduction and functional capacity align with previous
studies that highlight the effectiveness of core stabilization in managing CLBP. Studies by
Akbari et al. and Frizziero et al. similarly reported that targeting core muscles provides better
outcomes for pain and functional improvement compared to traditional therapy methods, which

typically focus on general muscle groups[19,20]. Our findings contribute to this growing body

of evidence by not only confirming the superior efficacy of CSE in a larger sample but also
demonstrating improvements in lumbar mobility, a critical outcome for CLBP patients often
overlooked in prior research.

The 38% reduction in pain intensity for the CSE group contrasts with a 22% reduction in the
TPT group, suggesting that CSE may be more effective in addressing the underlying
mechanisms of CLBP, potentially by stabilizing the lumbar spine and reducing strain on
surrounding tissues. This reduction could be attributed to the activation and strengthening of
deep core muscles, such as the transversus abdominis and multifidus, which are essential for
spinal stability. In contrast, traditional therapies may not effectively target these deep

stabilizers, leading to lesser improvements in pain and functional outcomes[21,22].

Mechanisms Underlying Superior Outcomes in CSE

The mechanisms behind the observed benefits of CSE may be rooted in the targeted activation
of deep core stabilizers that enhance lumbar stability and neuromuscular control. Studies have
shown that improved stability around the lumbar region can reduce excessive movement and

associated strain, both of which contribute to CLBP recurrence[17,23). CSE exercises, such

as abdominal hollowing and bird-dog, emphasize the isometric and dynamic control of these
stabilizing muscles, which can lead to more sustained pain relief and function compared to
TPT. Additionally, the increased lumbar mobility observed in the CSE group supports the
notion that core stability training can enhance flexibility and functional range, likely due to

improved control over lumbar motion[22].

The improvements in quality of life, particularly in the physical function and vitality domains,
further illustrate the comprehensive benefits of CSE beyond pain management. Enhanced
physical function contributes to daily activity performance, which is often restricted in CLBP
patients due to pain and limited mobility. This aligns with findings by Ota et al., who reported

improved physical and mental well-being following stabilization exercises[16].

Clinical Implications

From a clinical perspective, the results of this study suggest that CSE should be integrated as
a core component in rehabilitation programs for CLBP, particularly for patients exhibiting
signs of lumbar instability. The substantial improvements in pain, function, and quality of life
indicate that CSE could be more effective than traditional therapies for long-term CLBP
management. Given that CLBP is associated with high recurrence rates and substantial
healthcare costs, the implementation of CSE could also reduce the need for ongoing treatment
and decrease the financial burden on healthcare systems.
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For physical therapists, incorporating CSE protocols may involve additional training to ensure
proper instruction and supervision of exercises that specifically target the deep core stabilizers.
As core stabilization may not be feasible for all patients, individualized assessment should be
conducted to determine the suitability of CSE based on each patient’s condition and tolerance
for physical activity.

Limitations and Future Research Directions

While this study provides valuable insights, there are limitations that should be acknowledged.
The intervention duration was limited to 12 weeks, and while significant improvements were
observed, it remains uncertain if these benefits are maintained over a longer period. Future
research should aim to conduct follow-up assessments at 6 months and 1 year post-intervention
to evaluate the sustainability of these results. Additionally, while the sample size was sufficient
to detect significant differences between groups, a larger, multi-center trial could enhance the
generalizability of the findings.

Another limitation is the lack of blinding for participants and therapists, which could introduce
bias, although outcome assessors were blinded. Future studies could consider methods to
reduce potential bias further, such as utilizing sham interventions or single-blind designs where
feasible.

Finally, the cost-effectiveness of CSE compared to TPT should be explored to provide a
comprehensive understanding of its practical utility in clinical settings. Given the resource-
intensive nature of CSE due to the need for trained personnel and structured exercise regimens,
a cost-benefit analysis could help inform healthcare providers and policymakers regarding its
adoption in routine practice.

Conclusion

This study demonstrates that Core Stabilization Exercises offer superior long-term benefits
compared to Traditional Physical Therapy in improving lumbar mobility, reducing pain
intensity, and enhancing functional capacity in patients with Chronic Low Back Pain. The
targeted strengthening of core stabilizers appears to provide enhanced stability, which is
essential for maintaining lumbar health and reducing pain recurrence. Given these benefits,
CSE should be prioritized in CLBP rehabilitation programs, especially for individuals with
lumbar instability, to achieve optimal patient outcomes.
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