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Visual Analogue Scale (VAS), Background: Chronic non-specific low back pain (CNSLBP) is a highly prevalent musculoskeletal
Oswestry Disability Index (ODI), dlsordgr that s1gn1ﬁcant1y‘ affects quallty of 11fe,. occupa'tlonal producFlV}ty, and psychological
wellbeing. Numerous exercise-based physiotherapy interventions are used in its management, among
ELDOA, Core Strengthening, | which spinal decompression techniques such as ELDOA (Etirements Longitudinaux avec Decoaptation
Range of Motion (ROM) Osteo-Articulaire) and neuromuscular core strengthening exercises have gained increasing clinical
attention. However, the combined effect of these two approaches on pain and functional ability in the
Indian clinical context has not been widely documented.
Received: 25.05.2026 Purpose: The purpose of this study was to see how effective a combined program of ELDOA and core
Accepted: 09.06.2026 strengthening exercises was in reducing pain and improving functional abilities in patients with chronic
. non-specific low back pain.
Published: 19.06.2026 Methods: Pre- and post-intervention evaluations were performed on thirty participants using the Visual
Analogue Scale (VAS) for pain levels and the Oswestry Disability Index (ODI) for functional ability,
before and after a structured six-week program of 18 supervised sessions (3 sessions/week, 60
minutes/session comprising 30 minutes of ELDOA followed by 30 minutes of progressive core
strengthening).
Results: The results showed a considerable reduction in pain levels and a significant increase in
functional ability following the intervention, with all outcome measures demonstrating statistically
significant improvement (p<0.001).
Conclusion: These data suggest the use of combined ELDOA and core strengthening exercises as an
effective intervention for treating pain and improving functional outcomes in patients with chronic non-
specific low back pain.

Article Info

Introduction terms of direct' treatment costs and indirect costs related
to lost productivity.
Chronic non-specific low back pain (CNSLBP) is a

common musculoskeletal condition that affects

individuals of various age groups and can significantly Muscular deficits, reduced spinal mobility, and impaired
impact their functional ability and quality of life. It is postural control play a crucial role in the development
among the leading causes of disability worldwide and and persistence of chronic low back pain. These deficits
represents a major burden on healthcare systems, both in can further exacerbate mechanical loading on the lumbar

spine, contributing to pain and functional limitations.
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Consequently, interventions that aim to restore spinal
decompression, muscular strength, and neuromuscular
coordination are commonly recommended for
individuals with CNSLBP.

ELDOA  exercises are  specialized  postural
decompression techniques that create active axial
elongation at specific vertebral segments, aiming to
reduce intradiscal pressure, decrease mechanical
irritation of nociceptive structures, and restore normal
joint space. Core strengthening exercises, in contrast, are
well established in the rehabilitation of low back pain for
improving neuromuscular spinal stability, muscular
endurance, and control of trunk musculature during
functional activities.

Both approaches have individually shown promise in the
management of low back pain. However, there is limited
research specifically investigating the combined effect of
ELDOA and core strengthening exercises in reducing
pain and improving functional ability in patients with
chronic non-specific low back pain, particularly within
the Indian clinical population. Therefore, this study aims
to examine the effectiveness of a combined ELDOA and
core strengthening exercise program as an intervention
for reducing pain and improving functional ability in
patients with chronic non-specific low back pain.

By conducting a pre- and post-intervention analysis, this
study aims to provide valuable insights into the potential
benefits of combined ELDOA and core strengthening
exercises for individuals with chronic non-specific low
back pain. The findings of this study may contribute to
the development of evidence-based interventions and
rehabilitation programs that can optimize the
management of low back pain and improve functional
outcomes in this population.

Aims and Objective

1. To assess the effectiveness of combined ELDOA and
core strengthening exercises in lowering pain levels in
individuals with chronic non-specific low back pain.

2. To determine the effect of combined ELDOA and
core strengthening exercises on increasing functional
ability in people with chronic non-specific low back
pain.

Materials and Methodology

The pre-test post-test experimental research design was
used in this study. This design allows evaluation of
within-group change in outcome measures before and
after a structured therapeutic intervention. This study
used consecutive purposive sampling as its sampling
method. The study participants were individuals who had
chronic non-specific low back pain of at least 12 weeks
duration. These individuals were involved in the study to
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assess how the combined ELDOA and core strengthening
program affected their pain and function.

Sample Size: For this investigation, the sample size was
thirty people. These individuals were chosen from the
outpatient physiotherapy department to guarantee
representativeness and adequate data for analysis. Three
times a week for six weeks, individuals in a clinical
environment had therapy as part of the study at Pacific
College of Physiotherapy, Pacific Medical University
(Udaipur), after obtaining ethical approval from the
Institutional ~ Ethics Committee (Approval No.:
PMU/IEC/2024/  ,  dated  04/10/2024).  All
participants completed an information and consent form
at recruitment.

Study Duration: the research was carried out over a six-
week period. This time frame allowed for evaluation of
the participants' responses to the therapy as well as any
changes in their pain and functional levels. Each therapy
session was scheduled for approximately 60 minutes,
comprising 30 minutes of ELDOA exercises followed by
30 minutes of progressive core strengthening exercises.
This time window was set aside to ensure that
participants had enough time to perform both
components of the intervention correctly. Exercise mats,
a treatment plinth for participants to lie on during specific
exercises, a digital inclinometer, resistance bands, VAS
scale, ODI questionnaire, and paper and pencil for
documentation were all used in the study.

Inclusion Criteria

1. Age between 20 and 55 years.
2. Diagnosis of chronic non-specific low back pain with
symptom  duration of at least 12  weeks.
3. Pain intensity of at least 3/10 on VAS at rest or during
functional activity.
4. ODI score at least 20% (moderate or greater disability)
at baseline.
5. Ability to independently perform prescribed exercises
in  standing, sitting, and supine  positions.
6. Ability to provide written informed consent in Hindi
or English.

Exclusion Criteria

1. Specific spinal pathology: vertebral fracture, spinal
malignancy, infection, or spondylolisthesis Grade III or
above.

2. Acute lumbar disc herniation with radiculopathy.
3. Previous lumbar spine surgery within the preceding 12
months.

4, Inflammatory spinal arthropathies.
5. Severe osteoporosis (DEXA T-score < -2.5).
6. Pregnancy or childbirth within the preceding 6 months.
7. Any cardiovascular, pulmonary, or neurological
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condition " contraindicating exercise.
8. Active participation in any other structured

physiotherapy program during the study period.

Outcome Measure

The VAS scale, a validated instrument for determining
pain severity, and the ODI, a validated instrument for
assessing functional disability, were the main outcome
measures employed in this investigation. High interclass
correlation coefficient (ICC) wvalues indicate the
repeatability of both instruments for measuring chronic
low back pain, supporting their reliability.

Intervention Protocol

The exercise protocol used in the present study
comprised two structured components delivered within
the same 60-minute session, five times a week for six
weeks.
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Holding durations were progressively increased from 60
seconds to 120 seconds across the six-week period, with
30-second recovery periods between repetitions.

CORE STRENGTHENING COMPONENT: 1.
Foundational activation exercises (abdominal bracing,
pelvic tilts). 2. Progressive loading exercises (bridging,
dead-bug, bird-dog). 3. Advanced endurance exercises
including bilateral side-bridge and plank progressions.

The particular directions and procedures used for each
exercise were detailed in full and demonstrated to each
participant prior to independent practice. This technique
was used in the study's evaluation of the combined
ELDOA and core strengthening exercise program for
treating chronic non-specific low back pain. The VAS
and ODI scales, trustworthy instruments, were used to
evaluate the results. Over the course of six weeks, the
exercise program was performed, with sessions lasting

approximately 60 minutes. Thirty people made up the
sample size. The investigation was carried out in a
clinical environment with the use of common supplies
and tools for data collection and treatment.

ELDOA COMPONENT: 1. L4-L5 supine decoaptation
exercise. 2. L5-S1 long sitting anterior pelvic position.
3. T12-L1 cross-legged overhead arm elevation.

Observation and Result
Table 1: Gender Distribution of Patients

Sex Number of Patients Percentage of Total
Male 16 53.3%
Female 14 46.7%
Total 30 100%

Table 1 shows the gender distribution of the study participants is shown in the table. Sixteen patients were male, making
up 53.3% of the total patients in the study. The remaining 14 patients, or 46.7% of the total, were female. There were 30
patients overall in the sample. According to the patients' respective genders, the percentages show the proportion of
participants.

Table 2: Age Distribution of Patients

Age in years Number of Patients Percentage
20-30 7 23.3%
31-40 8 26.7%
41-50 9 30.0%
51-55 6 20.0%
Total 30 100%

Table 2 represents the patient age distribution for the study group is shown in the table. With no patients between the
ages of 56 and 70, the middle adult age range (31-50 years) had the greatest representation, comprising more than half
of the sample. A total of 30 patients made up the sample, with a mean age of 36.4 + 9.2 years. The results offer important
insights into the age distribution of participants undergoing the combined exercise program.

Table 3: Comparison of VAS and ODI, Pre and Post Score (N=30)

S.No. | Outcome measures Pre-Score Post-Score Mean Diff. SD T P-value
1. VAS 7.2+1.3 2.6x1.0 4.6 0.9 18.0(S) P<0.001
ODI 38.6+8.9 16.4+6.2 22.2 2.3 16.08(S) P<0.001
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Table 3 presents the comparison of VAS and ODI scores before and after the intervention. The VAS scores indicate the
pain severity experienced by the participants, while the ODI scores indicate their level of functional disability. The mean
VAS score decreased significantly from 7.2 £ 1.3 (pre-score) to 2.6 = 1.0 (post-score), with a mean difference of 4.6.
The standard deviation (SD) was 0.9. The paired-sample t-test showed a highly significant result (t = 18.0, p < 0.001),
indicating a significant reduction in pain after the combined intervention.

www.thebioscan.com

The mean ODI score also decreased significantly, from 38.6 £+ 8.9 (pre-score) to 16.4 + 6.2 (post-score), resulting in a
mean difference of 22.2. The SD was 2.3. The paired-sample t-test revealed a highly significant result (t = 16.08,
p<0.001), indicating a significant improvement in functional ability after the combined ELDOA and core strengthening
intervention.

Table 4: Lumbar Range of Motion, Pre and Post Score (N=30)

ROM Direction Pre-test (deg) Post-test (deg) % Improvement P-value
Flexion 52.3+8.6 71.8£7.4 37.3% <0.001
Extension 16.2+4.3 24.6+4.8 51.9% <0.001

Rt Lateral Flexion 21.4+4.2 29.84+4.6 39.3% <0.001
Lt Lateral Flexion 20.9+4.5 29.244.3 39.7% <0.001

Table 4 shows significant improvement in all measured planes of lumbar motion following the six-week intervention
(p<0.001 for all directions), with extension demonstrating the greatest proportional improvement (51.9%). This is
consistent with the improvement observed in pain and functional disability scores, suggesting a comprehensive positive
effect of the combined exercise program on the lumbar spine.

Discussion

Overall, both outcome measures showed a reduction in
pain and improvement in function, as evidenced by the
decrease in VAS scores and the decrease in ODI scores.
The combined ELDOA and core strengthening exercises
demonstrated a statistically significant improvement in
both pain intensity and functional disability.

The observed reduction in pain may be attributed to the
decompressive effect of ELDOA on the Iumbar
intervertebral discs, reducing mechanical irritation of
nociceptive structures, combined with the stabilizing
effect of core strengthening on the neuromuscular control
of the trunk. The improvement in functional ability, as
reflected in the ODI scores, may be explained by
improved lumbar mobility, reduced pain-related
movement avoidance, and enhanced muscular endurance
of the trunk stabilizers following the structured six-week
program.

These results are broadly consistent with previous studies
exploring ELDOA and core stabilization exercises
independently in low back pain populations, and support
the rationale for combining the two approaches in a single
rehabilitation protocol to address both structural and
neuromuscular contributors to chronic non-specific low
back pain.

Conclusion

Hamstring loading and lumbar decompression via
ELDOA, combined with core strengthening, addresses
complementary contributors to chronic low back pain —

the former through targeted spinal decompression and the
latter through neuromuscular stabilization — so as a
trend it can be said that combined training of these two
components is more effective than isolated training.
Based on the study's findings, it can be said that
combined ELDOA and core strengthening exercises are
useful for treating chronic non-specific low back pain. In
contrast to single-modality approaches reported in the
literature, the combined program demonstrated a
significant reduction in pain intensity and a significant
improvement in functional ability. Participants reported
much less discomfort, as seen by a considerable decline
in VAS wvalues, and displayed improved functional
capacity, as seen by the decrease in ODI values.

These findings emphasize the value of combining spinal
decompression and core strengthening exercises in the
treatment of chronic non-specific low back pain.
Exercises that combine ELDOA and core strengthening
seem to be very effective at reducing discomfort and
improving function. Therefore, it may be suggested as a
successful addition to a rehabilitation or exercise
program. The durability and long-term benefits of this
combined exercise regimen in the treatment of low back
pain might be explored in other studies and
investigations.

Limitation

* Small sample size.

* Short duration of study.

» Absence of a randomized control group.

* Limited age group of subjects were included.
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Recommendation
Recommendation for further enhancement.

» A wide range of participants with different age groups
must be taken into consideration.

* Large group of the participants and increased time
duration is advised.

* For getting better results a long-term follow-up
program is needed.

* Future controlled studies should investigate the
individual and combined effects of ELDOA and core
strengthening exercises.
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