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Extended Abstract

Background and Purpose

Chronic low back pain (CLBP) is one of the leading causes of disability worldwide and affects
more than half a billion people, imposing substantial physical, social, and economic burdens. It
disrupts normal movement patterns of the spine and adjacent joints and leads to functional
limitations that can compromise daily activities and work productivity. In individuals with CLBP,
compensatory and faulty movement strategies often emerge as they attempt to complete tasks
despite pain, which may perpetuate symptoms and dysfunction. In recent years, non-invasive and
non-pharmacological approaches for managing non-specific CLBP have received increasing
attention, with expert recommendations emphasizing exercise therapy and manual therapy as
primary treatments. Within this context, Dynamic Neuromuscular Stabilization (DNS)—a
concept based on developmental kinesiology and core stabilization—has been proposed as a
targeted movement-control approach to restore optimal motor patterns and spinal stability. The
present study aimed to investigate the effects and durability of an eight-week DNS exercise
program on pain and basic movement patterns in individuals aged 30—50 years with non-specific
CLBP, using the Visual Analog Scale (VAS) for pain and Functional Movement Screen (FMS)
for basic movement patterns.

Methods

Thirty-six adults (30-50 years) with non-specific CLBP were recruited by purposeful sampling
and then randomly allocated into two groups (DNS exercise and control; 18 participants each).
At baseline, pain intensity was assessed with the VAS, and basic movement patterns were
evaluated using the FMS, which scores seven fundamental movements. After pre-testing, the
control group was instructed to continue their routine daily activities without any specific
intervention. The exercise group participated in an eight-week DNS-based program performed
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three times per week, consisting of one supervised in-person session and two at-home sessions.
In each in-person session, following a five minute warm-up, the trainer demonstrated the correct
form and key points of each DNS position (with a focus on breathing, joint centration, and spinal
alignment) and explained the objectives of the exercises. An assistant simultaneously recorded
the correct execution from different angles to provide visual reference. Participants then carried
out the DNS exercise protocol for 40—50 minutes under supervision. A five minute cool-down
concluded each session, after which the trainer scheduled two at-home practice days (Saturday
and Monday), during which participants repeated the prescribed exercises. They recorded their
performance and shared the videos to a dedicated WhatsApp group to facilitate monitoring and
feedback. At the beginning of each weekly in-person session (Thursday), and after warm-up, new
exercises or progressions were introduced based on each participant’s performance and
progression, with continued emphasis on joint centration and proper breathing. Post-test and two
month follow-up assessments (pain and FMS) were conducted for both groups. Data were
analyzed using a mixed-design repeated measures ANOVA (3 time points x 2 groups). Where
interaction effects were significant, within group changes were analyzed via repeated measures
ANOVA, and between group differences were examined using independent t tests at a
significance level of 0.05.

Results

Sixteen participants in the control group and thirteen participants in the exercise group completed
the study. Mauchly’s test of sphericity indicated that the assumption of sphericity for pain was
met (¥*(2) = 1.85, p = 0.40). The mixed-design ANOVA revealed a significant time x group
interaction for pain (F(2,54) = 3.23, p = 0.05, n> = 0.11), indicating different patterns of change
over time between the DNS and control groups. Between group comparisons showed a significant
difference in pain at post-test in favor of the DNS group (F (1,27) = 11.94, p < 0.01, d = 1.29),
reflecting a large effect size. Within the DNS exercise group, repeated measures ANOVA
demonstrated a significant trend in pain reduction across time (F (2,24) = 5.31, p = 0.01, n*> =
0.31), while no significant change was found in the control group (F (2,30) = 0.57,p =0.57,n*=
0.04). Bonferroni post hoc analysis in the DNS group revealed a significant decrease in pain
between pre-test and post-test (p < 0.001), while there were no significant differences between
pre-test and follow-up or between post-test and follow-up (p > 0.05), suggesting that although a
slight increase may have occurred during detraining, the pain reduction was largely maintained
over two months.

For FMS scores, Mauchly’s test again confirmed the sphericity assumption (¥* (2) = 0.35, p =
0.84). The mixed-design ANOVA showed a significant time x group interaction (F (2,54)=11.29,
p < 0.001, n? = 0.29), indicating that DNS training induced greater improvements in basic
movement patterns compared to controls. Intergroup comparisons at post-test revealed a
significant difference in FMS scores (F (1,27) =10.23, p <0.01, d=—-1.19), favoring the exercise
group. Within group analysis showed a significant trend in FMS changes over time in the DNS
group (F (2,24)=10.99, p < 0.001, n? = 0.48), while the control group did not exhibit significant
change (F (2,30) = 2.75, p = 0.08, n? = 0.15). Bonferroni post hoc tests indicated a significant
improvement in FMS scores between pre-test and post-test in the DNS group (p <0.01), whereas
no significant differences were found between pre-test and follow-up or between post-test and
follow-up (p > 0.05). Similar to pain, this pattern suggests that the improvements in basic
movement patterns were largely preserved over the two month detraining period, with only minor,
non-significant declines.
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Conclusion

This study demonstrated that an eight-week DNS exercise program can significantly reduce pain
and improve fundamental movement quality (as measured by FMS) in individuals with non-
specific CLBP aged 30-50 years. Importantly, the beneficial effects persisted after a two-month
detraining period, with only slight, statistically non-significant decreases, highlighting some
durability of the intervention. A key explanation for DNS effectiveness may lie in enhanced core
stability and improved motor control via reflexive or subcortical mechanisms. DNS is grounded
in developmental kinesiology and emphasizes subcortical motor patterns, joint centration,
diaphragmatic breathing, and coordinated activation of deep trunk stabilizers to restore functional
stability and re-engage natural movement patterns stored in the central nervous system. As a form
of motor control training, DNS addresses underlying movement dysfunction and neuromuscular
coordination rather than isolated muscle strength alone. Evidence from other research suggests
that such motor control-oriented approaches are effective in reducing pain and improving
function in non-specific CLBP and may, in some cases, be more beneficial than conventional
physical therapy programs that focus primarily on symptomatic regions. Given its demonstrated
effects on pain and basic movement patterns and its non-invasive nature, DNS exercises can be
recommended as a practical and effective intervention for individuals with non-specific CLBP.
However, the partial decline in benefits during detraining underscores the importance of
continued practice or maintenance programs to sustain long-term improvements.

Keywords: Dynamic Neuromuscular Stabilization Training, Functional Movement, Chronic Low
Back Pain.

Article Message

Low back pain is a major global cause of disability with wide-ranging health, social, and
economic consequences. Therapeutic exercise, as a safe and non-invasive management strategy,
is central to contemporary care. The findings of this study indicate that DNS exercises can
meaningfully reduce pain and improve fundamental movement patterns in individuals with non-
specific CLBP. At the same time, ongoing or repeated DNS-based activity appears necessary to
preserve these gains over the long term.
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Figure 1- Conceptual model of the factors affecting on occurrence and spread of MMS in sports
organizations in Isfahan province
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