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Article 
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Abstract: Background: Chronic Non-Specific Neck Pain (CNSNP) is a common musculoskeletal issue 
that impairs daily activities. This study investigates the effects of Fascial Manipulation (FM), a 
technique targeting fasciae, on pain and neck function in individuals with CNSNP. Methods: Fifty-
two participants diagnosed with CNSNP were randomly assigned to two groups: Group A (n=26) 
received FM in addition to routine physical therapy, while Group B (n=26) received only routine 
therapy. Pain (VAS), range of motion (ROM), and maximal voluntary isometric contraction (MVIC) 
for cervical flexion and extension were assessed at baseline (T0), post-treatment (T1), and after four 
weeks (T2). The Neck Disability Index (NDI) was measured at T0 and T2. Three months post-
treatment, VAS and NDI were reassessed through follow-ups. Results: Both groups showed 
significant improvements in VAS and ROM at T1 and T2 (P < 0.01), with Group A demonstrating 
superior outcomes (P < 0.01). For MVIC, Group A showed significant changes at T1 and T2, while 
Group B had notable changes only at T2. NDI scores improved significantly for both groups at T2 (P 
< 0.01), with Group A outperforming Group B. At three-month follow-up, Group A maintained 
significant improvements (P < 0.01), while Group B did not (P > 0.05). Conclusion: FM significantly 
improves pain and neck function in CNSNP patients, with sustained benefits three months post-
treatment. 

Keywords: chronic non-specific neck pain; Fascial Manipulation; visual analog scale; cervical range 
of motion; maximal voluntary isometric contraction; Neck Disability Index 
 

1. Introduction 

Neck pain, a common source of discomfort and disability globally, is frequently encountered by 
individuals and is often classified as non-specific due to its unknown etiology[1]. This condition has 
a multifactorial origin, potentially influenced by ergonomic and individual factors including age, 
behavioral attitude, and psychosocial distress such as anxiety or job satisfaction[2]. 

Non-specific neck pain (NSNP) is identified as the most common and the fourth leading cause 
of musculoskeletal disorders globally. Approximately 70% of the population encounters neck pain at 
some point in their lives, with an annual incidence ranging from 15% to 50%[3]. NSNP is 
characterized by discomfort in the posterior and lateral areas of the neck without specific indicative 
signs and symptoms [4]. The International Association for the Study of Pain defines pain lasting for 
more than 3 months as chronic pain. Therefore, when a patient's non-specific neck pain persists for 
over three months, we classify it as chronic non-specific neck pain(CNSNP)[5]. 

Despite its high prevalence, the management of CNSNP remains challenging. Commonly 
employed conservative interventions include patient education, manual therapy, therapeutic 
exercise, electrotherapy, acupuncture, non-steroidal anti-inflammatory drugs (NSAIDs), and a 
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combination of these modalities[6–10]. Fascial Manipulation (FM) is a manual therapy technique 
originating from Italy's physical therapist Luigi Stecco, based on the concept of fascial continuity for 
the holistic assessment and treatment of musculoskeletal pain and internal functional disorders. 

Existing clinical studies have demonstrated that Fascial Manipulation can effectively treat 
musculoskeletal pain and disorders in conditions such as trigger finger[11], chronic recurrent 
shoulder pain[12], patellar tendinopathy [13], subacute whiplash associated disorders[14], chronic 
ankle instability[15], Morton's syndrome[16], temporomandibular disorders[17], sacroiliac joint 
dysfunction[18], carpal tunnel syndrome[19], chronic non-specific low back pain[20,21], and post-hip 
arthroplasty pain and functional impairments[22]. Due to the potential significant role of the 
thickness of loose connective tissue within the fascia in the pathogenesis of CNSNP[23], and given 
that Fascial Manipulation primarily targets this loose connective tissue in the deep fascia[23], we 
aimed to investigate the short-term and long-term efficacy of Fascial Manipulation through the 
randomized controlled trial. This research may provide new therapeutic strategies for the treatment 
of CNSNP. 

2. Materials and Methods 

2.1. Study Design and Participants 

This study is a randomized controlled trial approved by the Ethics Committee of Zhongda 
Hospital, Southeast University (approval number:2023ZDSYLL209-P01), and registered with the 
Chinese Clinical Trial Registry (registration number: ChiCTR2400088061) at 
https://www.chictr.org.cn/. From July to October 2023, a total of 52 patients with CNSNP were 
recruited from the Rehabilitation Medicine Department outpatient clinic of Zhongda Hospital, 
Southeast University. All participants provided signed informed consent to participate in the study. 
The screening and inclusion process was conducted by a single therapist who screened based on the 
following inclusion criteria. 

Inclusion criteria: A total of 52 CNSNP patients (aged 20-50 years) presenting at the 
Rehabilitation Medicine Department outpatient clinic were randomly recruited as participants. These 
individuals had neck pain persisting for more than 3 months, sitting for more than six hours a day, 
no history of surgery or trauma in the neck and shoulder area, and no significant smoking or alcohol 
consumption habits.  

Exclusion criteria: 1) Severe arthritis or joint dysfunction; 2) Recent use of muscle relaxants; 3) 
Presence of tumors, inflammatory diseases, pregnancy, or fibromyalgia; 4) Cervical disc herniation 
or whiplash injuries; 5) History of neck surgery; 6) Other serious systemic diseases such as 
hypertension or arrhythmias. 

2.2. Procedures and Data Collection 

2.2.1. Group B 

Routine physical therapy and health education were provided as follows:  
1) Interferential current therapy: We selected the XSMI-100D electrotherapy device (Tianjin 

Shunbo Medical Equipment Co., Ltd.) and adjusted the suction force and current intensity to the 
maximum tolerable threshold for each patient. Electrodes were placed at the intersection of the fibers 
of the bilateral upper trapezius muscle and levator scapulae muscle, with each session lasting 20 
minutes, conducted once every two days, three times a week, for a total of 12 treatments.  

2) Magnetic thermal therapy: We utilized the LGT-2600D magnetic therapy device (Guangzhou 
Longzhijie Medical Technology Co., Ltd.). The magnetic thermal therapy device was placed at the 
center of the painful area, providing a mild heat intensity for 20 minutes per session. Treatments were 
conducted every two days, three times a week, for a total of 12 sessions. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 February 2025 doi:10.20944/preprints202502.1786.v1

https://doi.org/10.20944/preprints202502.1786.v1


 3 of 13 

 

3) Neck pain health education: Common causes of CNSNP, diagnostic principles, symptom 
presentation and assessment methods, daily life precautions, and some pain relief methods were 
discussed. 

2.2.2. Group A 

Treatment in the group A consisted of routine physical therapy and health education, 
supplemented with Fascial Manipulation once a week for a total of four sessions(Table 1). Following 
the standard protocol of Fascial Manipulation, the therapist meticulously documented the cervical 
pain patterns of participants in group A, as well as any history of traumas, fractures, soft tissue 
injuries, moderate to severe musculoskeletal disorders, surgeries, and scars outside the neck region. 
Based on this information, the therapist deduced the compensatory patterns and treatment areas for 
the patients. Subsequently, specific movement tests and palpation of deep fascial densifications were 
conducted to formulate a comprehensive Fascial Manipulation treatment plan[18]. The same 
therapist provided treatment according to the plan, which included a total of 6 treatment CC (Center 
of Coordination) points. These treatment points are anatomically safe as they do not overlap with 
major superficial nerves and veins (Figures 1 and 2). 

 

 
Figure 1. Figure 2. The locations of the Center of Coordination points were categorized as follows: ante motion 
(AN), retro motion (RE),intra rotation (IR), extra rotation (ER), medio motion (ME) and latero motion (LA). 

Table 1. 

 Group A Group B 
Interventions Routine physical 

therapy 
Fascial Manipulation Routine physical 

therapy 
Duration Interferential current 

therapy:20min 
Magnetic thermal 
therapy:20min 

40min (3–5min for 
each point) 

Interferential 
current 
therapy:20min 
Magnetic thermal 
therapy:20min 

Quantity - 6-8 points - 
Frequency Three times a week Weekly Three times a 

week 
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Number of 
sessions 

12 4 12 

The average treatment time for densification points is 3.24 minutes, with 19% achieving a 
reduction in pain by half in under two minutes, and 16.2% achieving the same in over five 
minutes[24]. Each treatment point requires treatment until the operator perceives a significant change 
in tissue gliding under their hand and the patient experiences a reduction in pain by more than 
half[24]. 

The specific timing, duration, quantity, frequency, and number of sessions for the two different 
approaches are outlined in the following scheme:  

2.3. Data Collection 

The visual analog scale (VAS) values, range of motion (ROM) of the cervical spine, and Maximal 
Voluntary Isometric Contraction (MVIC) of the cervical spine flexion and extension were assessed at 
three time points: before treatment (T0), immediately after treatment (T1), and after four weeks 
treatment (T2). The Neck Disability Index (NDI) was assessed at T0 and T2. A follow-up was 
conducted via WeChat three months after the completion of all treatments to assess VAS scores and 
NDI scores once again (Figure 3). 

 

Figure 3. 

2.3.1. VAS 

The visual analog scale (VAS) was used to assess pain intensity. Pain intensity was rated on a 
scale from 0 to 10, with 0 representing no pain and 10 representing the most severe pain. Participants 
were asked by the therapist to mark on the VAS scale the point that corresponded to their level of 
pain[25]. 

2.3.2. ROM 

The range of motion (ROM) of the cervical spine was measured using a handheld MicroFET3 
dynamometer. To measure the ROM, the participants were seated with their thorax stabilized, and 
the flexion and extension movements of the cervical spine were measured three times, with the 
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average value recorded. Since the end range of cervical flexion and extension includes some 
contribution from the thoracic spine, when measuring the ROM of the cervical spine using 
MicroFET3, the therapist separately measured the range of motion of the thoracic spine during 
maximum flexion and extension of the cervical spine. The compensation values obtained from the 
thoracic spine were then subtracted from the measured values of the cervical spine to calculate the 
true range of motion for the cervical spine. 

2.3.3. MVIC 

We measured the Maximal Voluntary Isometric Contraction (kg) of the cervical spine using the 
MicroFET3 handheld dynamometer, which has demonstrated strong validity and reliability in 
assessing muscle strength[26–28]. The measurements were conducted with the participant seated, 
and the device was positioned above the forehead for measuring flexion MVIC and above the external 
occipital protuberance for measuring extension MVIC. The measurements of the MVIC during 
flexion and extension were repeated three times, with the average value recorded, while ensuring the 
stability of the thorax to assist in the measurements. 

2.3.4. NDI 

The Neck Disability Index (NDI) was utilized for evaluating disability related to neck pain. 
Widely employed for assessing the disability caused by neck pain, the NDI demonstrates high test-
retest reliability[29]. This scale assesses 10 aspects including pain intensity, personal care (such as 
washing, dressing), lifting, reading, headaches, concentration, work, driving, sleep, and recreation. 
Each item is scored from 0 (no pain or no functional impairment) to 5 (unbearable pain or complete 
functional impairment). The questionnaire is self-administered and yields a total score ranging from 
0 to 50, with higher scores indicating greater disability. 

2.4. Statistical Analysis 

The statistical analysis was carried out using version 22 of the Statistical Package for Social 
Sciences (IBM SPSS Software), with a significance level of p < 0.05 consistently considered as the 
threshold for statistical significance. The Kolgomorov–Smirnov test was employed to assess 
normality. Descriptive statistics were separately computed for both groups, utilizing measures of 
central tendency and their dispersion ranges, with parametric data described using the mean and 
standard deviation (SD), and non-parametric data described using the median and interquartile 
range (IR). Group differences in demographics were evaluated using the Student t-test. Continuous 
variables at different time points (T0, T1, T2, and T3) were subjected to statistical analysis using a 
mixed-model 2-way analysis of variance (ANOVA), followed by Tukey’s multiple comparisons test 
for post hoc analysis of multiple comparisons. 

3. Results 

52 patients were enrolled in the study, with an age range of 21 to 49 years (mean age: 34.49 ± 
7.37) and a CNSNP disease duration ranging from 3 to 20 months (mean months: 11.90 ± 4.74).(Table 
2) The decision to retain the null hypothesis was based on the overall homogeneity of the samples, 
ensuring comparability across most aspects. 

Table 2. 

Group Number Gender Age 

(Year, x±s) 

Duration 

(Month,x±s) Male Female 

GroupA 26 14 12 34.7±7.6 11.65±4.0 
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GroupB 26 14 12 35.2±7.2 13.1±5.1 

3.1. VAS 

Compared to baseline (T0), both Group A and Group B demonstrated significant reductions in 
VAS scores after the first treatment (T1) and following the 4-week treatment period (T2) (P < 0.001) 
(Figure 4A). However, at the 3-month follow-up (T3), the VAS score of group A remained 
significantly lower than T0 (P < 0.001) and showed no difference compared to T1 (P = 0.999), In 
contrast, Group B showed no significant difference between T3 and T0. Between groups, Group A 
consistently showed a significantly greater reduction in VAS scores compared to Group B, with 
differences observed at T1 (P = 0.02), T2 (P < 0.001), and T3 (P < 0.001). Also, there is no significant 
difference between VAS of T1 in group A and that of T2 in group B. 

 
Figure 4. A: Visual Analog Scale B: Neck Disability Index. ns：no significant difference，#：significant 
difference between group, *：significant difference within group p<0.05, **：P<0.01, ***：0<0.001. 

3.2. NDI 

After the 4-week treatment, both Group A (p< 0.001) and Group B (p=0.002) showed significant 
reductions in NDI scores (Figure 4B). At the 3-month follow-up (T3), the NDI score of group A 
remained significantly lower than baseline (T0) (p<0.001), while group B showed no significant 
difference between T3 and T0 (p=0.207). Between groups, Group A consistently showed a 
significantly greater reduction in NDI scores compared to Group B at T2 (P < 0.001), and T3 (P < 0.001). 

3.3. ROM and MVIC 

For ROM measured by neck flexion and extension (figure 5), compared to baseline (T0), both 
Group A and Group B demonstrated significant increase in flexion and extension after the first 
treatment (T1) and following the 4-week treatment period (T2) (P<0.001). Between groups, Group A 
consistently showed a significantly greater increasing in flexion and extension compared to Group B 
at T1 (P< 0.001) and T2 (P<0.01). Also, there is no significant difference between ROM (flexion and 
extension) of T1 in group A and that of T2 in group B (P>0.05). 
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Figure 5. A:ROM flexion B: ROM extension. ns: no significant difference, #: significant difference between group, 
*: significant difference within group p<0.05, **: P<0.01, ***: 0<0.001. 

For strength measured by MVIC flexion and extension (Figure 6), compared to baseline (T0), 
Group A demonstrated significant increase in both MVIC flexion and extension in T1 (flexion P<0.05; 
extension P<0.01) and T2 (P<0.001). In group B, compared to baseline (T0), there is a significant 
increase in MVIC flexion in T1 (P<0.05) and T2 (P<0.01), however in MVIC extension only T2 shows 
significant increase (P<0.001). Also, there is no significant difference between MVIC (flexion and 
extension) of T1 in group A and that of T2 in group B (P>0.05). 

 
Figure 6. A: strength-MVIC flexion B: strength-MVIC extension. ns: no significant difference, #: significant 
difference between group, *: significant difference within group p<0.05, **: P<0.01, ***: 0<0.001. 

4. Discussion 

Chronic neck pain is a common issue encountered in outpatient rehabilitation medicine. As the 
majority of chronic neck pain cases have unknown causes, they are often referred to as chronic 
nonspecific neck pain (CNSNP) [10]. Treatment modalities for CNSNP include manual therapy, 
physical agent modalities, pharmacological interventions, exercise therapy, and health education[30]. 
In the outpatient rehabilitation department of the Zhongda Hospital Southeast University, many 
patients with CNSNP still receive solely physical agent treatment. As a novel therapeutic technique 
differing from traditional Chinese soft tissue Tui Na techniques, Fascial Manipulation was the focus 
of this study to explore its effects on patients with CNSNP. Although literature indicates that the 
evidence level for manual therapy in treating CNSNP is low to moderate, there has been a growing 
number of studies investigating the impact of manual therapy on this condition in recent years. The 
majority of clinical research suggests that manual intervention is more effective than no intervention 
or control groups[31]. 

Currently, most mainstream manual therapy approaches for chronic neck pain are primarily 
focused on the area of complaint, often overlooking the neck pain and functional impairments arising 
from chronic compensatory factors[32,33]. Fascial Manipulation (FM) techniques emphasize a holistic 
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perspective in treatment, examining the continuity of fascia to identify the sources of compensation. 
In this study, although all participants were diagnosed with nonspecific chronic neck pain (CNSNP) 
and exhibited similar symptoms, the therapist would deduce the pathways of chronic compensation 
based on the specific patterns of pain exacerbation and the patient's medical history. This informed 
the selection of specific points within the fascial chains, namely the CC (Center of Coordination) 
points, for treatment, with each participant's treatment limited to six points[34,35]. Due to the nature 
of Fascial Manipulation, treatment points are often not confined to the area of neck pain, and multiple 
points may be distributed across the thoracic area, upper limbs, and even the lower back, pelvis. A 
study examining the effects of a single Fascial Manipulation treatment on sacroiliac joint dysfunction 
demonstrated that even when all treatment points were located at least 20 cm away from the primary 
pain site, significant immediate and one-month follow-up effects were still achieved[18]. 

According to the VAS findings of this study, Group A demonstrated significant advantages over 
Group B in the pain control of CNSNP, regardless of whether assessed at T1 (single treatment) or T2 
(four-week treatments). Furthermore, the absence of significant differences between Group A at T1 
and Group B at T2 suggests that Fascial Manipulation enhances the treatment efficacy for CNSNP 
patients. The implementation of Fascial Manipulation in rehabilitation clinics not only enhances the 
efficacy of pain control but also significantly reduces the overall treatment duration for patients with 
CNSNP. 

In terms of long-term efficacy, both the VAS and the NDI scores at the three-month follow-up 
(T3) in Group A were significantly improved compared to baseline (T0), while Group B showed no 
notable differences between T3 and T0. This indicates that the intervention of Fascial Manipulation 
has a significant long-term effect on CNSNP. Notably, the VAS scores for Group A at T3 were similar 
to those at T1, suggesting that while Fascial Manipulation offers a clear long-term benefit for CNSNP, 
the overall therapeutic response may diminish over time due to factors such as poor posture, 
psychosocial influences, or other ergonomic considerations. Future research should focus on 
examining the long-term effects of Fascial Manipulation when combined with interventions such as 
postural correction, exercise training, and ergonomic modifications for the management of CNSNP. 

In the functional assessment, both the ROM and MVIC results indicated that both Fascial 
Manipulation and routine physical therapy treatments could enhance neck function. However, 
Fascial Manipulation proved to be more efficient, as Group A consistently demonstrated significantly 
greater improvements in both ROM (flexion and extension) and MVIC (flexion and extension) at both 
T1 and T2. Additionally, similar to the VAS scores, there were no significant differences between the 
ROM (flexion and extension) and MVIC (flexion and extension) scores at T1 in Group A and the T2 
scores in Group B. This suggests that Fascial Manipulation can effectively enhance neck ROM and 
strength in flexion and extension with fewer treatment sessions compared to the control group, 
indicating that Fascial Manipulation is a more efficient approach to improving neck function. 

The ability of Fascial Manipulation to alleviate distant pain and improve range of motion 
through the treatment of deep fascia's CC points may be attributed to enhanced flexibility within the 
entire deep fascial dynamic chain. According to a systematic review and meta-analysis conducted by 
Burk et al., fascial therapy influences the tension in distal tissues and increases the range of motion 
in joints remote from the treatment area[36]. This finding likely explains why the experimental group 
exhibited significantly greater improvements in range of motion compared to the control group.  

The improvement in muscle strength may be attributed to the restoration of muscle spindle 
function[37,38] . Muscle spindles are highly specialized and crucial sensory receptors that play a vital 
role in the control of movement and the maintenance of muscle tone. Research has demonstrated that 
muscle spindles are associated with intramuscular connective tissue (IMCT) and are influenced by 
the activity of IMCT[39,40]. Furthermore, the external capsule of muscle spindles is connected to 
IMCT[41]. The application of Fascial Manipulation targets the densified hyaluronan within the deep 
fascia, which alleviates the stiffness of the muscle spindles and enhances the activation of the motor 
units[42]. Building on the findings of this study regarding the impact of Fascial Manipulation on 
strength, future research could focus on the effects of combining Fascial Manipulation with strength 
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training to determine whether this integrated approach yields superior outcomes compared to 
strength training alone. If the results demonstrate a beneficial effect, implementing Fascial 
Manipulation as a preparatory treatment for deep fascia prior to strength training may enhance the 
overall efficiency of the training regimen. 

4.1. Limitations 

Limitations of this study include the fact that it was conducted in a rehabilitation medicine 
outpatient setting, where all participants exhibited typical symptoms of CNSNP. As a consideration 
to alleviate patients' symptoms, a control group with no intervention was not included. Additionally, 
there were variations among patients in terms of executing and understanding health education, 
including factors such as sitting time, emotional regulation, and common self-management strategies 
for neck pain, all of which could influence the outcomes. 

4.2. Future Scope 

Future studies could incorporate additional objective measures, such as lactate threshold and 
electromyography, to provide a more comprehensive assessment of muscle fatigue and electrical 
activity. To further investigate the efficacy of Fascial Manipulation in treating CNSNP, it may be 
beneficial to combine Fascial Manipulation with various training modalities or joint techniques to 
determine if the outcomes surpass those achieved with Fascial Manipulation alone. In the current 
study, the unique nature of Fascial Manipulation necessitated individualized assessment to identify 
treatment points corresponding to the CC points. These points were distributed across multiple areas, 
including the upper limbs, cervical and back, with most treatment points not being located in the 
primary area of complaint (the neck). Future research could explore whether a standardized selection 
process for Fascial Manipulation treatment points offers advantages over targeting only the CC 
points in the area of primary concern, thereby enhancing the scientific basis of the Fascial 
Manipulation approach. 

5. Conclusions 

Fascial Manipulation (FM) can significantly improve pain, cervical range of motion, and 
maximal voluntary isometric contraction of the neck flexor and extensor muscles in patients with 
chronic non-specific neck pain. Furthermore, significant improvements can still be observed three 
months after treatment. 
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The following abbreviations are used in this manuscript: 
CNSNP chronic non-specific neck pain 
FM Fascial Manipulation 
VAS visual analog scale 
MVIC 
NDI 
ROM 
IMCT 

maximal voluntary isometric contraction 
neck disability index 
range of motion 
intramuscular connective tissue 
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