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The aim of this study was to investigate the effects of dynamic neuromuscular
stabilization (DNS) exercises on certain indicators of respiratory function and
movement quality in overweight and obese women. In this quasi-experimental
study, 36 obese women with a body mass index (BMI) greater than 29 and aged
between 25 and 45 years were randomly assigned to experimental (n = 18) and
control (n = 18) groups. The experimental group participated in three weekly
sessions of 45 to 60 minutes of DNS training over a six-week period.
Respiratory function was assessed using breath-holding tests (inhalation and
exhalation phases) and respiratory rate (breaths per minute), while movement
quality was evaluated using the Functional Movement Screening (FMS) test.
Assessments were conducted before and after the intervention for both groups.
Analysis of covariance revealed that DNS exercises had a statistically
significant effect on breath-holding capacity during both inhalation and
exhalation, as well as on certain movement quality indicators, including hurdle
step, trunk stability push-up, rotary stability, and the total movement score (P <
.001). However, no significant differences were observed between groups in
respiratory rate, deep squat, in-line lunge, or shoulder mobility (P > .05). The
findings suggest that DNS exercises can be effective in improving respiratory
function—particularly breath-holding capacity—and certain patterns of
functional movement in obese women. Given the limitations concerning some
variables, future research employing more precise designs and advanced
assessment tools is recommended.
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Introduction

Obesity has emerged as a global public health crisis, with more than 650 million adults classified
as obese according to the World Health Organization, and women showing higher susceptibility than men
(Bluher, 2019; WHO, 2024). Obesity is not merely excess fat accumulation but a complex metabolic
disorder marked by low-grade inflammation and systemic dysfunction, often leading to cardiovascular
disease, type 2 diabetes, and certain cancers (Bliher, 2019). These inflammatory processes promote insulin
resistance and endothelial dysfunction, reinforcing a metabolic imbalance (Savulescu-Fiedler et al., 2024).
In women, obesity uniquely affects respiratory performance and functional mobility due to sex-specific
fat distribution, which tends to mechanically hinder breathing capacity and muscular efficiency (Freitas et
al., 2017; Pranoto et al., 2024). Compared to men with similar body mass indices, obese women often
experience greater limitations in movement, balance, and daily activity performance (Vincent et al., 2010).

The mechanical burden of adipose tissue alters lung mechanics, reducing functional residual
capacity and expiratory reserve volume (Littleton, 2012). These issues extend beyond mechanics, affecting
muscle function and gas exchange (Littleton, 2012). Obesity also disrupts neuromuscular control and
movement strategies, contributing to compensatory patterns and further strain on joints (Butterworth et al.,
2014). Studies using motion analysis have revealed altered motor unit recruitment and timing in obese
individuals (Silveira et al., 2022), especially highlighting women's vulnerability to obesity-related
movement dysfunction (Mafort et al., 2016). Given these multidimensional interactions, integrated
intervention strategies are crucial (Mafort et al., 2016). While traditional approaches focus on calorie
restriction and generalized exercise, newer integrated methods are gaining attention (Swift et al., 2018).

Dynamic Neuromuscular Stabilization (DNS), rooted in developmental kinesiology, is considered
a promising intervention for improving respiratory and movement outcomes (Frank et al., 2013). Initial
findings suggest DNS positively influences movement quality and respiratory parameters, although
research specific to obese women remains limited (Kobesova & Kolar, 2014). The present study, therefore,
aimed to examine the effects of DNS training on respiratory function and movement quality in obese
women.

Methods and Materials

This quasi-experimental study utilized a pretest-posttest design. The sample consisted of 36 obese
women from Mashhad, Iran, with BMIs over 29 and ages between 25 and 45. Participants were randomly
divided into experimental (n = 18) and control (n = 18) groups. The intervention group underwent a six-
week DNS training program, attending three sessions per week, each lasting 45-60 minutes. Exercises
followed structured sequences involving developmental postures (e.g., supine, prone, side sitting, tripod
stance), breathing patterns, and progressive difficulty across weeks. Each training session included warm-
up, main exercises, and cooldown phases.

Respiratory function was evaluated through breath-holding tests (both inhalation and exhalation)
and respiratory rate. Functional Movement Screening (FMS) was used to assess movement quality through
seven standardized patterns scored on a scale of 0—3. Pre- and post-tests were conducted for both groups.

Data analysis included Shapiro-Wilk tests for normality and ANCOVA to compare post-
intervention scores while controlling for pretest values. Significance level was set at p < 0.05, and effect
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sizes (n?) were calculated. SPSS-26 and Microsoft Excel 2016 were used for analysis and visualization.
Ethical approval was obtained, and informed consent was secured from all participants.

Findings and Results

Demographic analysis showed no significant differences between groups in age, height, weight,
or BMI (p > 0.05). Breath-holding capacity significantly improved in the experimental group for both
inhalation (F(1,33) =43.21, p < 0.001, n? = 0.538) and exhalation (F(1,33) =28.76, p < 0.001, 2 = 0.437),
whereas respiratory rate did not differ significantly between groups (F(1,33) = 3.45, p = 0.071).

In terms of movement quality, significant improvements were noted in the experimental group in
the hurdle step (F(1,33) = 24.92, p < 0.001, n? = 0.402), trunk stability push-up (F(1,33) = 25.77, p =
0.001,1n?=0.410), rotary stability (F(1,33)=31.89, p <0.001,1*=0.463), and overall FMS score (F(1,33)
=52.66, p <0.001, n*>=0.587). However, no significant changes were observed in deep squat (F(1,33) =
2.15, p =0.152), inline lunge (F(1,33) = 1.87, p = 0.180), or shoulder mobility (F(1,33) = 1.87, p = 0.180).

These results indicate that DNS exercises had a substantial impact on specific functional
movements and breath-holding capacity, though they did not influence general breathing frequency or
certain movement patterns such as squats or shoulder range.

Conclusion

The six-week DNS intervention led to significant improvements in both respiratory function and
movement quality among obese women. In particular, enhanced breath-holding capacity and
improvements in movement patterns involving core stabilization, balance, and coordination were
observed. The findings suggest that DNS exercises may effectively target the neuromuscular and
biomechanical deficits commonly associated with obesity in women. While some variables, such as
respiratory rate and shoulder mobility, showed limited responsiveness, the overall benefits support the
integration of DNS into obesity management programs. These improvements may stem from enhanced
motor control, optimized intra-abdominal pressure, and improved diaphragmatic engagement.

Despite these positive outcomes, the study’s limitations—including its short duration and
relatively homogeneous sample—indicate the need for future research with more diverse populations and
extended interventions. Nonetheless, this study adds to the growing evidence supporting DNS as a
promising, functional, and gender-sensitive approach to enhancing physical health outcomes in obese
women. Practitioners and health professionals are encouraged to consider DNS exercises as a practical
component of holistic intervention strategies aimed at improving both respiratory and movement
efficiency in this high-risk group.
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