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Abstract

Background: Non-specific low back pain is a common musculoskeletal condition associated with pain,
functional limitation, altered movement patterns, and impaired trunk control. Movement control
exercises focus on correcting faulty lumbopelvic movement, whereas stabilization exercises emphasize
activation, strength, and endurance of the trunk musculature. Objective: The present case series was
undertaken to describe the effects of movement control and stabilization exercises on pain intensity and
functional disability among individuals with non-specific low back pain. Methods: Ten individuals with
non-specific low back pain were included in a case series. Participants were allocated into a movement
control exercise group or a stabilization exercise group. The intervention was delivered three to five
times per week for approximately three to four weeks. Pain intensity and functional disability were
assessed before and after the intervention using the Visual Analog Scale and Oswestry Disability Index,
respectively. Results: All ten participants demonstrated reductions in pain intensity and functional
disability following the intervention. Visual Analog Scale scores decreased by 3 to 4 points in most
participants, while Oswestry Disability Index scores decreased by 12 to 14 percentage points. Both
intervention approaches were associated with improved outcomes. The movement control group showed
a greater descriptive improvement in movement coordination and control, although no inferential
statistical comparison was performed. Conclusion: In this case series, both movement control and
stabilization exercises were associated with reduced pain and disability in individuals with non-specific
low back pain. Individualized exercise selection, based on movement impairments and trunk stability
deficits, may be useful in clinical rehabilitation.

Keywords: Non-specific low back pain, Movement control exercises, Stabilization exercises, Pain,
Functional disability, Physiotherapy

1. Introduction

Non-specific low back pain refers to pain in the lumbar region in the absence of an identifiable specific
pathology such as fracture, infection, tumour, inflammatory disease, major structural deformity, or nerve
root compression. It is commonly associated with mechanical, functional, neuromuscular, psychological,
and social factors rather than a single demonstrable anatomical lesion [1, 2].
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Low back pain is one of the most prevalent musculoskeletal disorders worldwide and is a major
contributor to disability, work absenteeism, reduced productivity, and healthcare utilization [3, 4]. It
frequently affects adults during their productive years and may become recurrent or persistent. Altered
lumbar movement control, impaired trunk muscle activation, reduced spinal stability, poor
proprioception, fear-avoidance beliefs, physical inactivity, and occupational loading may contribute to
symptom persistence [5-9].

Exercise therapy is a central component of conservative management for non-specific low back pain.
Movement control exercises are designed to retrain faulty movement patterns and improve coordination
of the lumbar spine, pelvis, and limbs during static and functional activities. Stabilization exercises, also
described as core stability exercises, aim to improve activation, strength, endurance, and coordination of
the deep trunk muscles, including the transversus abdominis and multifidus [13, 14].

Although both approaches are widely used, they emphasize different therapeutic targets. Movement
control exercises primarily address movement precision and neuromuscular coordination, while
stabilization exercises emphasize active spinal support and trunk endurance. Previous studies have
reported benefits from both approaches, but no single exercise strategy has been shown to be
consistently superior for all individuals with non-specific low back pain [15, 21]. Therefore, the present
case series describes the pre- and post-intervention changes observed following movement control and
stabilization exercises.

2. Objective
To describe the effects of movement control and stabilization exercises on pain intensity and functional
disability in individuals with non-specific low back pain.

3. Materials and Methods

3.1 Study Design and Participants

A case series design was used. Ten individuals with non-specific low back pain participated in the study.
The participants were young adults between 19 and 24 years of age. Both male and female participants
were included.

3.2 Eligibility Criteria

Participants were included if they had symptomatic non-specific low back pain, pain duration of at least
three months, and the ability to participate in the prescribed exercise sessions. Individuals with specific
spinal pathology, neurological disorders, previous lumbar spine surgery, significant spinal deformity,
systemic disease affecting the spine, pregnancy or postpartum low back pain, or musculoskeletal
conditions limiting exercise participation were excluded.

3.3 Outcome Measures

Pain intensity was assessed using the Visual Analog Scale, a 10 cm scale ranging from 0, representing
no pain, to 10, representing the worst imaginable pain. Functional disability was assessed using the
Oswestry Disability Index, which evaluates limitations related to pain, personal care, lifting, walking,
sitting, standing, sleeping, social life, travelling, and employment or homemaking. Scores are expressed
as a percentage, with higher scores indicating greater disability.

3.4 Intervention Procedures

Participants were divided into two intervention groups: a movement control exercise group and a
stabilization exercise group. The intervention was conducted three to five times per week for
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approximately three to four weeks. Participants were instructed not to undertake any additional exercise
programme during the study period.

The movement control programme included pelvic tilting, bent-knee fallout, quadruped rocking,
controlled arm or leg lifting in quadruped, and sit-to-stand training. Emphasis was placed on maintaining
a neutral spine, preventing pelvic rotation, avoiding excessive lumbar movement, and performing each
movement slowly and accurately. Exercises were performed for approximately 8—12 repetitions and 2—3
sets, with rest intervals as required.

The stabilization programme included the abdominal drawing-in manoeuvre, bridging, bird-dog
exercise, plank, and side plank. Participants were instructed to maintain spinal alignment, activate the
trunk musculature, breathe normally, and avoid compensatory movements. Holds were initially
maintained for approximately 10-15 seconds and progressed towards 30 seconds according to tolerance.
Exercises were performed for approximately 8—10 repetitions and 2—3 sets.

3.5 Ethical Considerations

The purpose and procedures of the study were explained to all participants, and written informed consent
was obtained before participation. Participation was voluntary, confidentiality was maintained, and
participants were informed of their right to withdraw at any time.

4. Results

The descriptive findings indicated improvement in both pain intensity and functional disability following
the exercise interventions. All ten participants demonstrated a reduction in Visual Analog Scale scores.
The reduction ranged from 3 to 4 points. Oswestry Disability Index scores decreased by 12 to 14
percentage points in all participants.

The five participants who received movement control exercises had pre-intervention Visual Analog
Scale scores ranging from 5 to 8 and post-intervention scores ranging from 2 to 4. Their Oswestry
Disability Index scores decreased from a range of 24-30% to 10-16%. The five participants who
received stabilization exercises had pre-intervention Visual Analog Scale scores ranging from 6 to 8 and
post-intervention scores ranging from 2 to 4. Their Oswestry Disability Index scores decreased from a
range of 26-32% to 12-18%.

The findings are presented descriptively because the project was conducted as a small case series and no
inferential statistical testing was reported.

Table 1: Individual Pre- and Post-Intervention Qutcome Scores

. ODI Pre | ODI Post
A Intervention | VAS Pr VAS P

Case ge Sex terventio S Pre S Post (%) (%)

1 23 Female | ovement | 2 26 12
control

2 23 Male Movement | _ 3 28 14
control

3 24 Female | ovement | . 2 26 12
control

4 24 Male Movement | ¢ 4 30 16
control

5 23 Male Movement 5 2 24 10
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6 23 Female Stabilization | 7 3 28 14
7 20 Male Stabilization | 8 4 32 18
8 23 Female Stabilization | 7 3 26 14
9 19 Male Stabilization | 8 4 30 16
10 23 Female Stabilization | 6 2 26 12
5. Discussion

The present case series demonstrated that both movement control and stabilization exercises were
associated with improvements in pain intensity and functional disability among individuals with non-
specific low back pain. The findings are consistent with the multidimensional understanding of non-
specific low back pain, in which impaired neuromuscular control, altered movement strategies, and
reduced trunk muscle performance may contribute to symptoms and functional limitation.

Movement control exercises emphasize the correction of faulty lumbopelvic movement and the
development of precise, coordinated movement during both supported and functional tasks. In the
present series, participants receiving movement control exercises showed reductions in Visual Analog
Scale and Oswestry Disability Index scores. Previous research has suggested that individualized
movement control exercises may improve movement quality, coordination, and disability, particularly
when exercises are selected according to the individual's movement impairment pattern [16, 22, 24].
Stabilization exercises focus on improving the activation and endurance of deep trunk muscles and
enhancing active spinal support. The stabilization group also demonstrated reductions in pain and
disability. These findings correspond with reports that stabilization exercises may improve trunk muscle
performance, proprioception, postural stability, and functional ability in individuals with chronic non-
specific low back pain [18, 19].

In the current dataset, the descriptive changes appeared slightly greater in some movement control
outcomes; however, this observation should not be interpreted as proof of superiority. The small sample
size, absence of a control group, short intervention period, and lack of inferential statistical testing limit
the ability to determine whether one intervention is more effective than the other. Systematic reviews
have similarly emphasized that motor control exercises are beneficial but are not consistently superior to
other exercise interventions, supporting individualized treatment selection [15, 21].

The clinical implication is that movement control and stabilization exercises may be used as
complementary approaches. Movement control exercises may be prioritized when faulty movement
patterns and poor lumbopelvic coordination are prominent, whereas stabilization exercises may be
emphasized when reduced trunk endurance and impaired active spinal support are identified. A
combined and individualized programme may address both movement precision and muscular stability.

6. Limitations

The study had several limitations. The sample consisted of only ten participants, and the case series
design did not include a separate non-exercise control group. The intervention period was relatively
short, and long-term follow-up was not reported. The study also relied on descriptive pre- and post-
intervention comparisons, and no inferential statistical analysis was performed. Therefore, the findings
should be interpreted as preliminary observations rather than definitive evidence of comparative
effectiveness.
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7. Conclusion

Within the limitations of this case series, both movement control and stabilization exercises were
associated with reductions in pain intensity and functional disability among individuals with non-
specific low back pain. Movement control exercises addressed movement coordination and faulty
movement patterns, while stabilization exercises focused on trunk muscle activation and spinal support.
These findings support the use of individualized exercise programmes that are selected according to the
specific movement and stability impairments of each patient. Larger controlled studies with longer
follow-up are recommended to establish comparative effectiveness.
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