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Abstract: Non-specific low back pain (NSLBP) is a leading cause of disability, often requiring
multimodal rehabilitation approaches. The combined effect of Fascial Manipulation (FM) and
Dynamic Neuromuscular Stabilization (DNS) remains insufficiently explored. This prospective
controlled study included 78 patients with chronic NSLBP, allocated to either FM alone (FMTh
group; n = 39) or FM combined with DNS (CTh group; n = 39). Both groups received weekly
sessions over 8 weeks, while the CTh group also performed daily home-based exercises.
Functional disability was assessed using the Oswestry Disability Index (ODI) at baseline and
post-treatment. Both groups showed significant improvements in ODI scores. However, the
CTh group demonstrated significantly greater reduction in disability compared to FMTh group
(10.74 + 5.53 vs. 14.97 + 5.84; p = 0.001; Cohen’s d = 0.74). A higher proportion of patients in the
CTh group achieved minimal disability (58.97% vs. 23.08%, p = 0.005). Pain intensity decreased
in both groups, with no significant between-group differences (p = 0.36). The addition of DNS
to FM enhances functional recovery in chronic NSLBP, supporting integrated rehabilitation
strategies that combine manual therapy with motor control training.

Keywords: Fascial Manipulation, Dynamic Neuromuscular Stabilization (DNS), Chronic Low
Back Pain (CLBP), Functional Disability, Oswestry Disability Index (ODI)

1. Introduction

Low back pain (LBP) remains the leading cause of disability worldwide, generat-
ing substantial socioeconomic burden and placing persistent pressure on healthcare
systems [1]. The majority of cases are classified as non-specific low back pain (NSLBP),
defined by the absence of a clearly identifiable structural pathology [2]. This diagnostic
ambiguity contributes to variability in treatment strategies and highlights the need for
more targeted, mechanism-based therapeutic approaches [3-5]. Recent evidence has
emphasized the role of the fascial system, particularly the thoracolumbar fascia (TLF),
in the pathophysiology of chronic LBP. Rather than acting as a passive structure, the
TLF is now recognized as an active component involved in load transfer, propriocep-
tion, and motor coordination [6,7]. Imaging studies have demonstrated structural al-
terations in patients with NSLBP, including increased thickness and reduced shear
strain, suggesting impaired fascial mobility and a state of densification [8,9]. Histolog-
ical findings further support the nociceptive potential of fascial tissues, showing a high
density of nociceptors and proprioceptors, particularly in pathological conditions
[10,11]. These findings support the concept of the myofascial unit, highlighting the
functional interdependence between fascia and muscle in maintaining spinal stability
[6,7]. In parallel, impaired neuromuscular control is a well-established feature of
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chronic LBP, characterized by altered activation patterns of deep stabilizing muscles
and deficient postural control [12,13]. Therapeutic strategies targeting these deficits,
such as core stabilization exercises and Dynamic Neuromuscular Stabilization (DNS),
have demonstrated effectiveness in improving motor control and functional outcomes
[14-16]. Similar benefits of non-pharmacological interventions targeting functional sta-
tus and quality of life have also been reported in patients with other chronic pain con-
ditions, such as fibromyalgia [17]. DNS, based on principles of developmental kinesi-
ology, facilitates coordinated activation of the diaphragm, abdominal wall, and spinal
stabilizers, contributing to improved intra-abdominal pressure regulation and postural
stability [12,18]. Recent studies have also explored its potential influence on structural
parameters, including lumbar muscle morphology and fascial properties [19,20]. Fas-
cial Manipulation (FM), developed by Stecco [11], represents a targeted manual ther-
apy approach focused on restoring normal fascial tension and gliding by treating spe-
cific points of densification within myofascial sequences. Clinical evidence supports its
effectiveness in reducing pain and improving function in patients with chronic LBP
[3,4,21]. However, while FM addresses structural dysfunction at the tissue level, it does
not directly target neuromuscular control deficits, which are critical for functional re-
covery.

Current evidence supports the effectiveness of both FM and exercise-based interven-
tions in the management of chronic low back pain [16,22]. However, most studies have
investigated these approaches separately, focusing either on structural tissue-oriented
treatments or on neuromuscular rehabilitation strategies. Despite the growing recog-
nition that chronic low back pain is a multifactorial condition involving both myofas-
cial dysfunction and impaired motor control, there is limited evidence regarding the
potential synergistic effects of combining these therapeutic approaches within a single
rehabilitation program. In particular, it remains unclear whether the integration of FM
with DNS can provide superior functional outcomes compared with FM alone. There-
fore, the aim of this prospective controlled study was to evaluate the effects of combin-
ing FM with DNS in patients with chronic NSLBP. Specifically, we compared a FM-
only protocol with a combined FM and DNS intervention, using the Oswestry Disabil-
ity Index (ODI) as the primary outcome measure of functional disability. We hypothe-
sized that: (1) the combined therapy would result in significantly greater improve-
ments in functional disability compared to FM alone; (2) the integrated approach
would demonstrate a clinically meaningful advantage, reflecting the synergistic inter-
action between structural and neuromuscular mechanisms.

2. Materials and Methods

This prospective parallel-group controlled study was designed to investigate the
effects of adding DNS postural exercises to a FM protocol in patients with NSLBP. The
study was conducted in accordance with the principles of the Declaration of Helsinki.
Ethical approval was obtained from the Ethics Committee of the Sports University of
Tirana, Albania (protocol code No. 3000/2; approval date: 17 December 2025). The
study was conducted with the institutional agreement of the TREKA FIZIO clinic,
where patient recruitment and data collection took place. All participants were in-
formed about the study procedures and provided written informed consent prior to
enrollment. The study was not prospectively registered due to institutional limitations;
however, the study design, conduct, and reporting followed internationally accepted
methodological standards.

2.1 Participants

A total of 78 patients with chronic NSLBP were recruited from the Treka Fizio
Clinic and assessed for eligibility according to predefined criteria.

Inclusion criteria were: (1) age between 45 and 59 years; diagnosis of NSLBP with
a duration longer than 8 weeks (persistent condition requiring structured rehabilita-
tion intervention); (2) a baseline Oswestry Disability Index (ODI) score greater than
30%, ensuring a functionally relevant level of disability. This threshold was selected to
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reduce the risk of floor effects and to ensure sufficient sensitivity for detecting clinically
meaningful changes.

The selected age range was intended to minimize variability related to degenera-
tive changes in older populations and high functional variability in younger individu-
als, thus improving sample homogeneity.

Exclusion criteria included: (1) history of spinal surgery; (2) presence of specific
spinal pathology, such as fracture, tumor, infection, radiculopathy, or neurological def-
icits associated with lumbar pathology; (3) pregnancy; (4) systemic inflammatory dis-
eases; (5) uncontrolled use of analgesic or anti-inflammatory medication during the
study period; (6) current participation in other physiotherapy programs; (7) inability
to comply with the study protocol or home exercise program.

Sample size was determined using a priori power analysis with G*Power software
(version 3.1.9.7). Assuming a moderate to large effect size (Cohen’s d = 0.65-0.70), an
alpha level of 0.05, and a desired statistical power for independent samples t-test, a
minimum of 37 participants per group was required (N = 74). To account for potential
dropouts, 78 participants were enrolled (39 per group). All enrolled participants com-
pleted the study and were included in the final analysis.

2.2 Allocation and Blinding

Participants (N = 78) were assigned to either the FM therapy group (FMTh; n =
39) or the combined FM and DNS therapy group (CTh; n = 39). Participants were re-
cruited consecutively and assigned according to a predefined allocation schedule es-
tablished before study initiation. Due to the nature of the interventions (manual ther-
apy and postural exercises), blinding of participants and treating physiotherapists was
not feasible. However, outcome assessment and statistical analysis were performed by
an investigator blinded to group allocation in order to reduce potential detection bias

(Figure 1).
Excluded (N=0)

s Not meeting inclusion criteria
p—p- (N=0)

*  Declined to participate (N=0)
e Other reasons (N=0)

Group allocation (N=78)

Group A: FMTh group (N=39) Group B: CTh group (N=39)

+  Received allocated intervention *  Received allocated
(N=39) intervention (N=39)

* Didnot receive allocated *  Did not receive allocated
intervention (N=0) intervention (N=0)

Lost to Fallow-up (N=0) Lost to Follow-up (N=0)

Discontinued intervention (N=0) Discontinuied intervention (N=0)

o
Analyzed (N=39) Analyzed (N=39)
Excluded from analysis (N-0) Excluded from analysis (N=0)

Figure 1. Participant flow diagram showing the progression of participants
through the study phases, comparing FMTh group versus CTh group.

2.3 Intervention Protocols
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The intervention period lasted eight weeks. Both groups received one weekly
treatment session, totaling eight sessions.

e FM Therapy Protocol (FMTh group): The patients received a 30-minute
session of FM once per week for eight weeks, performed by a certified
Stecco FM practitioner. Treatment was individualized based on the Fas-
cial Clinical Examination, including movement and palpatory assessment
to identify densified areas within myofascial sequences. Intervention tar-
geted primarily the lumbopelvic region and related segments when clin-
ically indicated. Deep manual pressure was applied to specific Centers of
Coordination (CCs) and Centers of Fusion (CFs) until a reduction in local
pain and restoration of tissue gliding were achieved. Participants were
instructed to maintain their usual daily activities and not to initiate any
additional structured exercise programs during the study period.

e M and DNS Therapy Protocol (CTh group): The patients received the
same 30-minute FM session, followed by 30 minutes of DNS training dur-
ing each weekly session. Four DNS exercises, based on developmental ki-
nesiology principles, were selected to promote coordinated activation of
the diaphragm and deep stabilizing muscles: Bear Position (quadruped
progression); Low Lateral Oblique Sit; Supine “3-month position” (90/90);
DNS Squat. Exercises were performed using a standardized respiratory-
isometric protocol. Each position was maintained for 6 sets of 10 dia-
phragmatic breathing cycles, with a 30-second rest between sets. Partici-
pants were instructed to achieve full expansion of the lower rib cage and
abdominal wall during inhalation and maintain controlled activation dur-
ing exhalation [23,24]. The protocol aimed to activate the Integrated Sta-
bilizing System of the Spine (ISSS) through coordinated diaphragm, pel-
vic floor, and trunk muscle engagement, with emphasis on neutral spinal
alignment and joint centration [25]. Incorrect execution or loss of breath-
ing pattern resulted in immediate correction. Participants performed the
same four DNS exercises daily at home (30 minutes/session) during the
entire 8-week intervention period. Adherence was monitored weekly us-
ing a self-reported log.

2.4 Outcome Measures

The outcome measure was assessed at baseline and at the end of the 8-week inter-
vention period. Functional disability was evaluated using the Oswestry Disability In-
dex (ODI), version 2.0, a validated instrument widely used for assessing disability in
patients with low back pain [26-29]. The ODI consists of ten sections covering different
aspects of daily functioning, each scored on a 0-5 scale. The total score is expressed as
a percentage, with higher values indicating greater disability.

Pain intensity was assessed as part of the ODI (Section 1), using a 6-point Likert
scale ranging from 0 (no pain) to 5 (maximum pain intensity).

2.5 Data Analysis

Statistical analysis was performed using SPSS software (version 26.0; IBM Corp.,
Armonk, NY, USA). A two-way repeated measures analysis of variance (ANOVA) was
used to evaluate the effects of Group (FMTh vs. CTh) and Time (pre- vs. post-treat-
ment), as well as the interaction between these factors on ODI scores. Statistical signif-
icance was set at p <0.05.

3. Results

3.1 Study Population and Baseline Characteristics

A total of 78 patients with chronic NSLBP, defined by a pain duration exceeding
8 weeks, completed the 8-week intervention and were included in the final analysis.
Participants were equally distributed between the FMTh and the CTh groups.
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The mean age of the cohort was 50.98 + 3.98 years (range: 45-59 years), with 52.6%
(n = 41) female participants. Figure 2 provides a histogram illustrating the age distri-
bution of the study participants.

Frequency (%)

1
38 40 42 44 46 48 50 52 54 56 58 60 62 64

Age in years

Figure 2. Histogram illustrating the age distribution of participants included in the study.

Baseline characteristics were generally comparable between groups (Table 1). No
statistically significant differences were observed for demographic variables or most
baseline clinical parameters, including total ODI score, pain intensity, personal care,
lifting, and other functional domains. However, the Walking score was significantly
higher in the FMTh group compared with the CTh group at baseline (p <0.05), indicat-
ing a slight imbalance in walking-related functional limitation between groups at study
entry.

Table 1. Baseline characteristics of all study participants and according to the therapy group.

Characteristic CTh group FMTh group All patients p-value

Gender (F/M; %) 51.28/48.72 53.85/46.15 52.56/47 44 na

Age in years* 50.71+4.15 51.26+3.84 50.99+3.98 0.54
Total Score score* 28.08+9.58 29.28+8.43 28.68+8.98 0.55
Pain intensity score*  3.36+1.33 3.44+1.14 3.40+1.23 0.77
Traveling score* 3.08+1.26 3.10+0.99 3.09+1.13 0.93
Personal care score*  2.59+1.18 2.46x+1.17 2.53+1.17 0.62
Lifting score* 3.02+1.27 3.15+1.20 3.09+1.23 0.64
Walking score* 2.61+0.99 3.10+1.02 2.86+1.03 0.03
Sitting score* 2.90+1.07 2.97+1.01 2.94+1.04 0.76
Standing score* 3.33+0.95 3.54+0.99 3.44+0.97 0.34
Sleeping score* 1.92+1.06 2.15+1.04 2.04+1.05 0.33
Sex life score* 2.18+1.37 2.26+1.31 2.22+1.33 0.79
Social life score* 3.00+1.12 3.10+1.05 3.05+1.08 0.68

*Values are expressed as mean + SD. Between-group comparisons were performed using
the independent samples t-test. Statistical significance was set at p <0.05.

3.1 Primary Outcome: Functional Disability

Both groups demonstrated significant improvements in functional disability from
baseline to the end of the 8-week intervention. Baseline ODI scores were comparable
between groups (p > 0.05). At post-treatment, the CTh group showed a significantly
greater reduction in disability compared to the FMTh group. The mean ODI score de-
creased to 10.74 £ 5.53 in the CTh group, compared to 14.97 + 5.84 in the FMTh group,
with a statistically significant between-group difference (p = 0.001).

Detailed pre- and post-treatment ODI values are presented in Table 2.
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Table 2. Comparison of mean ODI values before and after therapy according to intervention

group.
ODI score CTh group  FMTh group P value
PRE-Therapy 28.07+9.57 29.28+8.43 0.55
(Mean + SD)
POST-Therapy 10.74+5.53 14.97+5.84 0.00
(Mean + SD)

Values are expressed as mean * SD. Between-group
comparisons were performed using the independent samples t-test. Statistical significance was
set at p <0.05.

Figure 3 illustrates the changes in ODI values, confirming that although baseline
scores were similar, the combined therapy group achieved greater improvements at
the end of the intervention.

The between-group effect size at post-treatment was moderate to large (Cohen’s

sol-
100}~
a0l
80|~
a @2
e} £ 3of-
o 60 £
g 5
£
H O 20
e aof-
a -
20— ] - 10 ’
o | | o I I
CTH FTH CTH FTH
Therapy: CTH-Combined therapy; FTH-Fascial therapy Therapy: CTH-Combined Therapy; FT-Fascial Therapy
—— Pre- Therapy —— Pre- Therapy
—— Post- Therapy —— Post-Therapy
(a) (b)

Figure 3. Boxplot representation of pre-therapy and post-therapy scores (ODI (%) (a) and
points (b)) in the two study groups; CTH = Combined Therapy (CTh); FTH = Fascial Manipula-
tion Therapy (FMTh).

3.2 Disability Category Analysis
The distribution of disability categories before and after treatment is presented in Table

3.

Table 3. Data on patients by therapy and level of disability before and after therapy.

Pre-Therapy Pre-Therapy Pre- Post-Therapy Post-Therapy Post-
Disability category =~ CTh group FMTh group therapy CTh group FMTh group therapy

n (%) n (%) p-value n (%) n (%) p-value

Exaggerated symptoms 6 (15.38%) 4 (10.26%) 0.73 0 (0%) 0 (0%) 1.00
(81-100%)

Crippled 6(15.38%) 13 (33.33%) 0.11 0 (0%) 0 (0%) 1.00
(61-80%)

Severe disability 14 (35.89%) 17 (43.59%)  0.64 1(4.35%)  9(23.08%) 0.1
(41-60%)

Moderate disability 13 (33.33%) 5(12.82%)  0.05 15 (38.46%)  21(53.84%) 0.25
(21-40%)

Minimal disability 0 (0%) 0 (0%) 1.00 23 (58.97%)  9(23.08%)  0.00
(0-20%)

Values are expressed as n (%). Between-group comparisons were performed using Fisher’s exact test.
Statistical significance was set at p < 0.05.

No statistically significant differences were observed between groups in disability cat-
egory distribution at baseline. Following therapy, significant between-group differ-
ences were identified for severe disability (p =0.014) and minimal disability (p = 0.003),



Balneo and PRM Research Journal 2026, 17, 2 7 of 12

with a higher proportion of patients achieving minimal disability status in the CTh
group.

3.3 Pain Intensity Results

Both groups demonstrated reductions in pain intensity from baseline to post-
treatment.

Baseline pain intensity scores were comparable between groups (p = 0.77). At the
end of the intervention, pain intensity decreased to 1.64 + 0.96 in the CTh group and to
1.82 + 0.76 in the FMTh group, with no statistically significant between-group differ-
ence (p = 0.36).

Figure 4 illustrates the distribution of pain intensity scores before and after treat-
ment in the two study groups. A reduction in pain scores can be observed in both
groups, with considerable overlap in post-treatment values.

5 —_ —_

| i

Pain score in points

o 1
CTH FTH
Therapy: CTH-Combined Therapy; FTH-Fascial Therapy

—— Pain score Pre-Therapy
—— Pain score Post-Therapy

Figure 4. Boxplot representation of pre-therapy and post-therapy scores (pain in-
tensity) in the two study groups; CTH = Combined Therapy (CTh); FTH = Fascial Ma-
nipulation Therapy (FMTh).

Table 4 presents the mean pain intensity scores before and after treatment in both
study groups. Baseline values were comparable between groups (p =0.77). Both groups
showed a decrease in pain intensity at post-treatment; however, the difference between
groups was not statistically significant (p = 0.36).

Table 4. Comparison of mean pain level before and after therapy depending on the type of

therapy
Pain Intensity CTh group FMTh group P value
PRE-Therapy 3.35£1.33 3.43+1.14 0.77
(Mean + SD)
POST-Therapy 1.64+0.96 1.82+0.76 0.36
(Mean + SD)

Values are expressed as mean + SD. Between-group comparisons were performed using the in-
dependent samples t-test. Statistical significance was set at p <0.05.

Although pain reduction was observed in both groups, the between-group effect size
at post-treatment was small (Cohen’s d = 0.21), consistent with the absence of statisti-
cally significant differences.

4. Discussion

The principal finding of this study is that the integration of DNS with FM resulted
in significantly greater improvements in functional disability compared to FM alone in
patients with chronic NSLBP. Although both groups demonstrated improvements
over time, the between-group effect size indicates a moderate-to-large advantage of
the combined intervention.
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These findings are consistent with current recommendations for chronic low back
pain, which support non-surgical, active, and function-oriented rehabilitation strate-
gies rather than isolated passive approaches [30]. They also align with recent evidence
showing that exercise therapy and manual therapy may both be useful in chronic low
back pain, with exercise therapy showing small long-term advantages for disability in
some analyses [31]. In this context, the present findings suggest that FM may provide
a useful structural/manual component, while DNS may add a functional motor-control
component.

An important finding of this study is the dissociation between pain reduction and
functional improvement. While both groups showed comparable reductions in pain
intensity, the combinet therapy group achieved significantly greater improvements in
functional disability. This pattern is supported by recent evidence indicating that many
non-surgical treatments for low back pain provide only small analgesic effects, while
functional outcomes may require more complex, active rehabilitation strategies [32].
Similar observations have also been reported in other chronic pain populations, where
functional status and quality of life may improve independently of pain intensity re-
duction [33].

The superior ODI improvement observed in the combined therapy group is also
compatible with evidence from exercise-based rehabilitation. A network meta-analysis
reported that several active exercise approaches can reduce pain intensity and func-
tional limitations in chronic low back pain, although no single exercise type is univer-
sally superior for all patients [34]. Moreover, stabilization exercise evidence suggests
benefits for pain and disability compared with some alternatives, but not necessarily
superiority over all active exercise approaches [35]. Therefore, the present results
should not be interpreted as proving that DNS is superior to all exercise methods, but
rather as supporting the value of adding a structured motor-control component to FM.

The observed effects may be explained by the complementary mechanisms of the
two interventions. FM primarily targets peripheral tissue dysfunction by restoring fas-
cial gliding and reducing nociceptive input, while DNS addresses deficits in motor
control and postural stabilization. This interpretation is supported by recent DNS-spe-
cific evidence showing that DNS training can improve core muscle contractility, dia-
phragm function, and standing postural control in patients with chronic low back pain
[18]. Together, these mechanisms support a dual-phase recovery process, in which
structural normalization facilitates movement, and neuromuscular re-education helps
integrate this mobility into functional activity.

The higher proportion of patients achieving minimal disability in the combined
therapy group compared to the FM-only group further supports the functional rele-
vance of the combined approach. Recent systematic evidence also suggests that com-
bining manual therapy with exercise may improve short-term pain, function, and dis-
ability outcomes compared with exercise alone [36]. Although the direction of compar-
ison differs from the present study, both findings support the broader concept that
multimodal rehabilitation may be more effective than relying on a single therapeutic
component.

The inclusion of a daily home-based DNS program may represent a difference in
intervention dose between groups. However, this approach reflects standard rehabili-
tation practice, as motor control re-education requires frequent and repeated practice
to achieve neuromuscular adaptation. Recent evidence on home exercise in NSLBP
suggests that home programs can contribute to pain and disability reduction, but also
highlights the importance of supervision and professional follow-up [37]. In the pre-
sent study, the home program was not unsupervised in isolation, but was linked to
weekly supervised DNS correction and adherence monitoring. Therefore, the home-
based component should be considered an integral part of the intervention rather than
an isolated additional treatment.

From a clinical perspective, the results suggest that while FM alone may be effec-
tive for pain reduction, the addition of DNS is more relevant for optimizing functional
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recovery. This supports the implementation of integrated rehabilitation protocols com-
bining manual, neuromuscular, and active self-management strategies. Similar func-
tion-oriented benefits of structured rehabilitation have also been reported in other pop-
ulations with musculoskeletal or metabolic vulnerability, including obesity-related
functional impairment [38].

Several limitations should be considered when interpreting these results. First,
blinding of participants and treating therapists was not feasible due to the nature of
the interventions; however, outcome assessors were blinded to reduce detection bias.
Second, the combined intervention group received a higher overall therapeutic dose,
including both supervised sessions and a daily home exercise program. Therefore, it
cannot be excluded that part of the observed benefit was related to the greater treat-
ment exposure rather than exclusively to the specific effects of DNS. Although this ap-
proach reflects real-world clinical practice and motor control training typically requires
frequent repetition to induce neuromuscular adaptations, the difference in treatment
dose should be considered a potential confounding factor when interpreting the supe-
riority of the combined intervention. Third, the study evaluated only short-term out-
comes immediately after the 8-week intervention. Therefore, the long-term sustaina-
bility of the observed improvements remains uncertain and should be investigated in
future studies with extended follow-up periods. In addition, the use of a single out-
come measure (ODI) limits the comprehensive assessment of treatment effects. Future
research should incorporate additional functional and patient-reported outcomes, in-
cluding quality of life, objective functional performance tests, and long-term follow-up
assessments, to better characterize the clinical benefits of combined FM and DNS in-
terventions.

Despite these limitations, the present study provides clinically relevant evidence
supporting the integration of Fascial Manipulation and Dynamic Neuromuscular Sta-
bilization in the management of chronic low back pain.

Regarding internal validity, several methodological aspects support the robust-
ness of the present study. The use of predefined inclusion and exclusion criteria en-
sured a relatively homogeneous study population with chronic NSLBP. All partici-
pants underwent standardized evaluation using the same outcome measure (ODI),
and assessments were conducted by a blinded evaluator, limiting detection bias. Fur-
thermore, the consistency of intervention delivery by trained practitioners and the ab-
sence of dropouts contributed to the internal consistency of the results.

The external validity of this study is supported by the inclusion of both male and
female participants within a clinically relevant age range and by the use of widely ac-
cepted diagnostic criteria for NSLBP. The interventions reflect real-world rehabilita-
tion practice, combining manual therapy with structured exercise and home-based
components. Additionally, the pragmatic design, including patients recruited from a
clinical setting and adherence to a typical rehabilitation schedule, enhances the gener-
alizability of the findings to routine clinical populations with chronic NSLBP.

5. Conclusions

The combined FM and DNS approach results in greater improvements in functional
disability compared to FM alone in patients with chronic NSLBP, with a higher pro-
portion of patients achieving minimal disability. These findings support a synergistic
approach addressing both structural and neuromuscular components of dysfunction
and highlight the value of integrating motor control training with manual therapy
within structured, patient-active rehabilitation strategies.
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