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Immediate Effectiveness of Soft Tissue Mobilization versus Scapular 
Mobilization on Mechanical Neck Pain 
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Abstract 
Objective: The objective of the study was to determine the immediate effectiveness of soft tissue mobilization versus scapular 

mobilization on mechanical neck pain. 

Study Design: It was Randomized controlled trial. 
Place and duration of study: This study was conducted at Al Khidmat Razi hospital and CASHT clinic, over a period of six-

months from March 2025 to August 2025. 
Material and Methods: A total of 52 patients of both genders, aged 18–60 years, with diagnosed mechanical neck pain were 

randomly allocated to two groups using the coin-toss method. Patients with cervical radiculopathy, scapular winging, severe 

cognitive impairment, cervical spine infection or abscess, soft tissue or joint malignancy, a recent related fracture, or recent surgery 

were excluded. Group 1 received soft tissue mobilization and Group 2 received scapular mobilization; pain was measured using the 

Numeric Pain Rating Scale (NPRS) before and immediately after treatment. Data were analysed using SPSS version 27. 

Results: The mean NPRS score in Group 1 improved from 7.38±1.203 to 2.15±1.156 (p<0.05), and in Group 2 from 7.27±1.218 

to 3.88±1.558 (p<0.05); between-group comparison also showed a significant difference (p<0.05). When both groups were 

compared, p value < 0.05 indicated that there is significant difference between both techniques with soft tissue mobilization being 

more effective than scapular mobilization. 

Conclusion: Soft tissue mobilization was more effective than scapular mobilization in providing immediate pain reduction in 

patients with mechanical neck pain. 
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1. Introduction

Neck pain remains one of the most burdensome 

musculoskeletal conditions worldwide. Neck pain 

affected an estimated 203 million people globally 

in 2020—a prevalence of about 2,450 per 100,000 

that is higher among women—with rates projected 

to climb as the population ages. (1). Neck pain 

prevalence and associated disability continue to 

climb globally, driven substantially by 

occupational and postural risk factors (2). 

Mechanical neck pain (MNP), a subtype provoked 

by sustained posture, movement, or palpation 

rather than by neurological or systemic pathology 

is particularly common among office workers and 

students who spend long hours in static, forward-

flexed postures. Prolonged computer and screen 

use is a well-recognized occupational risk factor, 

since sustained postural loading of the cervical 

spine promotes muscular fatigue and imbalance 
(3,4). 
The cervical spine does not function in isolation; it 

shares a close biomechanical relationship with the 

scapulothoracic complex, where disruption in one 

region frequently transmits strain to the other. The 

scapula acts as a critical stabilizing link between 

the cervical spine and shoulder girdle during head 

and upper-limb movement, and scapular 

dyskinesia is a frequently under-recognized 

contributor to shoulder and neck dysfunction (5).
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When scapular positioning or motion becomes 

abnormal, the resulting muscular imbalance alters 

cervical loading patterns and aggravates neck 

symptoms. Conversely, chronic neck dysfunction 

can disturb scapular kinematics, a bidirectional 

relationship reflected across various clinical 

presentations: structured rehabilitation approaches 

address scapular dyskinesis across populations 

ranging from office workers to elite athletes (6), 

deep cervical flexors exhibit reduced 

electromyographic activity in individuals 

experiencing neck pain (7), and abnormal neck and 

shoulder-girdle muscle activation patterns occur 

alongside altered cervical curvature (8).  
Furthermore, scapular dysfunction remains a 

central clinical consideration in neck pain 

management (9). While chronic structural changes 

such as cervical spondylosis represent a separate, 

degenerative contributor to neck pain more broadly 
(10), mechanical neck pain is specifically defined by 

the absence of such underlying pathology—

making it a distinct, modifiable target for manual 

therapy. 
Among the manual therapy approaches, soft tissue 

mobilization (STM) and scapular mobilization 

(SM) are two of the most widely applied. STM acts 

directly on the muscular and fascial layers, using 

sustained pressure and cross-friction strokes to 

break down adhesions, deactivate myofascial 

trigger points, and restore normal viscoelastic 

properties of connective tissue (11,12). SM, in 

contrast, addresses the joint and periarticular 

structures, applying graded manual glides to the 

scapula through its principal planes of movement 

to correct dyskinesis and reduce compensatory 

strain on the cervical spine; SM directed at the 

scapulothoracic region has separately shown 

benefit for related shoulder and chronic neck 

conditions involving scapular dyskinesis (13,14). 
Although soft tissue mobilization and scapular 

mobilization are commonly used in the 

management of mechanical neck pain, limited 

evidence is available regarding their immediate 

comparative effects on pain intensity. Most 

previous studies have evaluated these interventions 

either independently or over multiple treatment 

sessions rather than through a direct comparison of 

their immediate effects. Therefore, the present 

study aimed to compare the immediate 

effectiveness of soft tissue mobilization and 

scapular mobilization in reducing pain among 

patients with mechanical neck pain. It was 

hypothesized that soft tissue mobilization would 

produce greater immediate pain reduction than 

scapular mobilization. 
 
2. Materials & Methods 

This study was conducted as a randomized 

controlled trial in accordance with the CONSORT 

2010 guidelines and received ethical approval from 

the Ethical Review Committee of the Center of 

Advanced Studies in Health and Technology 

(CASHT), Pakistan (Ref. CASHT/IRB/2024/40). 

The sample size was calculated using the OpenEpi 

sample size calculator based on data reported by 

Özdemir et al. An assumed mean difference of 1.3, 

with a pooled standard deviation of approximately 

1.65, corresponding to a standardized effect size 

(Cohen’s d) of approximately 0.79, was used for 

the calculation. Using a two-sided significance 

level of 0.05, 80% statistical power, and equal 

allocation between the two groups, the calculated 

sample size was 52 participants, with 26 

participants allocated to each group (14). The study 

was conducted over six months, from March 2025 

to August 2025, at Al Khidmat Razi Hospital and 

CASHT Clinic. 

The inclusion criteria were patients aged 18–60 

years, diagnosed with mechanical neck pain, of 

either gender, and able to provide informed 

consent. The exclusion criteria included 

malignancy involving soft tissues or joints, 

infection or abscess of the cervical spine, cervical 

radiculopathy, recent fracture or surgery, severe 

cognitive impairment, or scapular winging. 
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Eligible participants were recruited using a non-

probability purposive sampling technique. After 

enrollment, participants were randomly allocated 

to two intervention groups using a coin-toss 

method. Recruitment, allocation, intervention 

delivery, and outcome assessment were performed 

as separate roles to reduce the risk of selection and 

assessment bias. Group 1 received soft tissue 

mobilization, whereas Group 2 received scapular 

mobilization. Thus, Group 2 served as an active 

comparator rather than an untreated or no-

intervention control group. No third control group 

was included because the study aimed to directly 

compare the immediate effects of two clinically 

used manual therapy techniques. Data collection 

was performed after obtaining informed consent 

from all participants. 

For soft tissue mobilization in Group 1, gentle to 

sustained pressure was applied using the fingertips 

or thumb pads along the trapezius muscle with 

moderate to firm intensity, aiming to produce a 

sensation of release. Each participant received 

three sets of 10 repetitions on each side. For 

scapular mobilization in Group 2, slow and 

controlled movements focused on the gliding 

motion of the scapula over the rib cage in all 

directions, with three sets of 10 circular 

movements performed on each side. 

Pain intensity was assessed using the Numeric Pain 

Rating Scale (NPRS), a validated and reliable 

instrument 18. This was a single-blinded, two-arm 

randomized controlled trial in which the outcome 

assessor was blinded to the participants’ group 

allocation during outcome assessment. The NPRS 

was completed by the participants immediately 

before and after the assigned intervention. 

Statistical analysis was conducted using SPSS 

version 27. The Shapiro–Wilk test was used to 

assess the normality of continuous variables. As 

the data were normally distributed, continuous 

variables were presented as mean ± standard 

deviation, and parametric tests were applied. 

Within-group changes in NPRS scores from pre- to 

post-intervention were analyzed using paired-

samples t-tests, while between-group differences 

in NPRS scores were analyzed using independent-

samples t-tests. A p-value of <0.05 was considered 

statistically significant. 

Ethical standards were maintained throughout the 

study. Informed consent and voluntary 

participation were ensured, participant 

confidentiality was protected, and efforts were 

made to minimize discomfort or harm during the 

interventions. The study was conducted in 

accordance with applicable ethical principles, 

regulations, and guidelines for research involving 

human participants. 

Figure 1. CONSORT flow diagram 
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3. Results 

A total of 52 participants were included in the 

study, comprising 26 males (50%) and 26 females 

(50%). The mean age of the participants was 30 

years in Group 1 and 31 years in Group 2. 

Participants were equally allocated between the 

two groups, with 26 participants in Group 1 and 26 

participants in Group 2. 

Within-group analysis using paired-samples t-tests 

demonstrated a statistically significant reduction in 

NPRS scores from pre- to post-intervention in both 

groups (p < 0.001). In Group 1, the mean NPRS 

score decreased from 7.38 ± 1.203 before the 

intervention to 2.15 ± 1.156 after the intervention. 

Similarly, in Group 2, the mean NPRS score 

decreased from 7.27 ± 1.218 to 3.88 ± 1.558 after 

the intervention. 

Table 1 

Paired t-test comparison of mean scores of NPRS 

pre and post intervention in Group 1 and Group 2 

Variable Group Pre-intervention 

(Mean± SD) 
Post-intervention 

(Mean± SD) P value 

NPRS Score 
Group 1 7.38±1.203 2.15±1.156 <0.001 
Group 2 7.27±1.218 3.88±1.558 <0.001 

 
Independent-samples t-test showed no statistically 

significant difference in baseline NPRS scores 

between Group 1 and Group 2 (7.38 ± 1.203 

vs.7.27 ± 1.218, p = 0.0745). However, after the 

intervention, a statistically significant difference 

was observed between the two groups, with Group 

1 demonstrating a lower mean NPRS score than 

Group 2 (2.15 ± 1.156 vs. 3.88 ± 1.558, p < 0.001). 

Table 2 

Independent sample t-test for between-group 

analysis 

 

Figure 2: Comparison of means between the 

Groups, pre-intervention and post intervention. 

 

4. Discussion 

This study comprehensively evaluated the relative 

effectiveness of soft tissue mobilization versus 

scapular mobilization for mechanical neck pain. 

Our rigorous findings demonstrated a statistically 

significant difference in their immediate 

therapeutic effects. Moreover, these results align 

with prior research that consistently underscores 

the clinical significance of both interventions in 

managing mechanical neck pain. Comparable 

evidence for the analgesic potency of soft-tissue 

techniques was reported earlier by Costello et al., 

whose randomized clinical trial found that soft 

tissue mobilization produced immediate 

improvements in pain and neural 

mechanosensitivity relative to therapeutic 
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ultrasound in patients with neck and arm pain; 

although their sample presented with neurogenic 

involvement rather than the purely mechanical 

neck pain assessed here, the shared randomized, 

single-session design supports the internal validity 

of the rapid within-session effect observed in the 

present trial (15). Kompal et al., studying a similarly 

balanced sample of patients with mechanical neck 

pain, likewise confirmed the substantial role of soft 

tissue techniques in delivering rapid pain 

modulation, although their trial evaluated the 

additive value of stretching exercises rather than a 

direct comparison with another manual technique 
(16). More recently, Makin et al., in a systematic 

review and meta-analysis comparing manual 

therapy with oral pain medication(19), and Benetton 

et al., in a systematic review with meta-analysis 

and meta-regression of randomized controlled 

trials, both confirmed that manual and joint 

mobilization techniques reliably reduce pain and 

disability in neck pain populations, reinforcing the 

broader efficacy of manual therapy demonstrated 

in the present cohort(20) . However, neither of these 

recent reviews isolated the immediate, single-

session, head-to-head comparison between two 

specific manual techniques that the present trial 

provides; by directly comparing STM against SM 

within the same session, this study extends both the 

earlier and the more recent literature by identifying 

soft tissue mobilization specifically as the faster-

acting of the two techniques. 

The comparatively smaller improvement observed 

with scapular mobilization is also consistent with, 

and partly explained by, recent studies of scapular-

directed interventions. Macias et al., in a 

randomized controlled trial of patients with 

mechanical cervicalgia, demonstrated that scapular 

mobilization favorably influences neural 

mechanosensitivity of the upper limb, but their 

outcome was restricted to neurodynamic tension 

rather than the broader pain intensity captured by 

the NPRS in the present trial(17). Gutiérrez-

Espinoza et al., similarly reported measurable 

gains in pain and function following scapular 

mobilization, but in patients with subacromial 

impingement syndrome, a shoulder pathology 

mechanically distinct from the cervically driven 

mechanical neck pain in the current sample, which 

may partly explain why the effect of SM was 

smaller here than in their cohort (13). Özdemir et al., 

whose outcome data also informed the sample-size 

calculation for the present trial, found that a 

structured, multi-session programme of scapular 

stabilization exercises benefited patients with 

chronic neck pain and scapular dyskinesis, but only 

after repeated sessions rather than a single 

mobilization bout (14). Taken together, this recent 

evidence suggests that scapular-directed 

interventions act primarily on joint play and the 

biomechanical alignment of the scapulothoracic 

interface, and that such functional adaptations 

typically require cumulative treatment sessions to 

fully manifest, which is consistent with the 

comparatively slower immediate response to 

scapular mobilization observed in the present 

cohort. Mylonas et al. additionally showed that 

instrument-assisted soft tissue mobilization 

combined with neuromuscular exercise improved 

forward head posture and functional outcomes (21), 

results that align with, and help explain, the pain 

reduction achieved through STM alone in the 

present trial, while suggesting that these immediate 

gains could be further consolidated when paired 

with active exercise in subsequent treatment 

sessions.  

A key strength of this study is its rigorous 

randomized controlled design, which minimized 

selection bias, alongside a balanced demographic 

sample of male and female participants. The use of 

the validated NPRS further ensured accurate 
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quantification of acute pain changes (18). Manual 

techniques such as STM and SM are also generally 

regarded as low-risk; nonetheless, Minnucci et al.'s 

systematic review of the benefits and harms of 

spinal manipulative therapy for neck pain 

underscores the importance of ongoing safety 

monitoring even with lower-force manual 

interventions (22). 

Certain limitations should also be acknowledged. 

This trial evaluated only the immediate, single-

session response to each technique, and the short 

observation window precludes any conclusion 

about the durability of pain relief or the persistence 

of the between-group difference over time; 

longitudinal follow-up is needed to establish 

longer-term efficacy. The use of a non-probability 

purposive sampling technique, combined with 

patient recruitment from a limited number of 

hospitals in Rawalpindi, may restrict the 

generalizability of these findings to broader, more 

diverse populations with mechanical neck pain. 

Conclusion 

Soft tissue mobilization produced greater 

immediate pain reduction than scapular 

mobilization in patients with mechanical neck 

pain. These findings suggest that soft tissue 

mobilization may be considered as an effective 

option for immediate symptomatic pain 

management in this population. However, further 

studies with longer follow-up periods are required 

to determine the sustained effects of both 

interventions. 
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