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Abstract

Background: Neck pain with high incidence and recurrence rates significantly impairs patients’ quality of life and imposes a

efficacy in alleviating the local symptoms of neck pain. However, there is currently insufficient high-level evidence to robustly
support these findings.

neck pain.

Methods: PubMed, Cochrane Library, Embase, Web of Science, China National Knowledge Infrastructure, Chinese Biomedical
Database, VIP Chinese Science and Technology Periodicals Full-Text database, and Wanfang database will be systematically
searched for al relevant randomized controlled trials (RCTs) from their inception to September 2025, without language or
publication status restrictions. The Cochrane Risk of Bias 2 assessment tool will be used to evaluate therisk of biasin theincluded
studies, and the GRADE (Grades of Recommendation, Assessment, Development, and Evaluation) system will be employed to

grade the quality of evidence. Heterogeneity will be evaluated through 12 statistics and Cochran's Q test: a fixed-effect model

will be used when 12<50% and P=.01. If 12250% or P<.01, subgroup analysiswill be conducted. When heterogeneity still exists,
sensitivity analysis or exploratory subgroup analysis will be performed. If it cannot be explained ultimately, the random-effects
model will be adopted and the GRADE evidence level will be reduced.

Results:  As of June 2025, we have completed the preliminary screening of titles and abstracts for 573 studies. The full-text
screening is expected to be completed by September 2025, and data analysis is planned to be completed by December 2025.
About two-thirds of the studies were published after 2015. Geographically, the samplesin the studies were highly concentrated
in Asia. The results were comprehensively devel oped around the core outcomes. The primary outcome was presented by changes
in the visual analog scale. The secondary outcomes were evaluated by the neck disability index, self-rating anxiety scale score,
mean vertebral artery blood flow velocity, and Cobb angle.

for the nonpharmaceutical treatment of neck pain. However, some studies have risks of bias such as insufficient standardization
of massage operationsand difficulty inimplementing blinding methods. The expected heterogeneity is significant dueto differences
inintervention plans and patients' cultural backgrounds, and the original RCTs are few and regionally concentrated, with limited
extrapolation of conclusions. Inthefuture, it isnecessary to optimize the plan and supplement data through high-quality multicenter
research to enhance reliability.

Trial Registration: PROSPERO CRD420251026508; https.//www.crd.york.ac.uk/PROSPERO/view/CRD420251026508
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Introduction

Neck pain is the fourth leading cause of disability, with an
annual prevalence of over 30% [1-3]. By 2050, the number of
neck pain cases is projected to reach 269 million worldwide
due to population growth and aging [4]. After the early acute
neck pain ends, about half of the patients still have recurrent
frequent pain [5]. The etiology and pathogenesis of neck pain
are multifactorial, primarily associated with muscle strain, soft
tissue injury, cervical facet joint disorders, and cervical disc
degeneration [6,7]. The clinical symptoms and signs of neck
pain are complex; therefore, its therapy often involves
comprehensive intervention of multiple disciplines, but there
is no complete unified treatment method [8,9]. Combination
therapy iscommonly used in the clinical treatment of neck pain,
including medication, acupressure, cervical region exercises,
psychological counseling, acupuncture, laser therapy, or traction
[10]. Moreover, clinical treatment combined with functional
exercise is absolutely necessary for neck pain [11,12].

Tuina, a form of manipulative therapy, is widely utilized in
China for neck pain management due to its efficacy,
cost-effectiveness, and noninvasiveness [13,14]. Tuina for the
treatment of soft tissue injury and spinal degeneration has a
wide range of effects such as reducing inflammation and
swelling, separating adhesions, enhancing microcirculation,
relieving spasm, alleviating pain, correcting small joint
isatraditional Chinese exercise that enhancesthe motor function
and flexibility of the limbs through breathing and slow
movements, reduces pain caused by joint pathology and stress
[17,18], and helpsin the later stages of recovery from several
illnesses such as cardiovascular, psychiatric, and respiratory
regulate the muscle groups and improve skeletal muscle
contraction and ligament strength, thus promoting blood
circulation and achieving pain improvement. Following the
exercise at home may enhance the therapeutic efficacy for neck
pain and aleviate psychological issues such as anxiety and
depression associated with prolonged pain [21,22]. Additionaly,
active participation in rehabilitation exercises can help patients
build confidence in managing their condition, fostering amore
positive attitude toward coping with neck pain [23,24].

for the treatment of neck pain hasbeenwidely appliedinclinical
practice. Multiple clinical observations suggest that it has
potential in relieving pain and improving cervical spinefunction
[25]. However, the existing evidence system has obvious
deficiencies. A search of the Cochrane Library, PubMed, and
Chinese databases revealed that systematic reviews on neck
pain mostly focused on single therapies and did not cover the
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abovementioned combination regimens [13,26]. To the best of
our knowledge, to date, there is no systematic review or
and there is a lack of high-quality clinical research to support
its safety and efficacy [27]. This evidence gap makesit difficult
to fully verify its clinical value and limits its standardized
application in clinica practice. To this end, this study intends
to strictly screen the literature (only including randomized
controlled trials[RCT4]), use the Cochrane Risk of Bias (RoB2)
tool to evaluate the quality of the study, and apply the GRADE
(Grades of Recommendation, Assessment, Development, and
Evaluation) system to grade the strength of evidence, aiming
to comprehensively and objectively integrate the clinical efficacy
and safety of this combination therapy. We also aim to make
up for the deficiencies of the existing studies [5,28] in the
eval uation of combination regimens, methodol ogical rigor, and
evidence integration and to provide reliable evidence-based
basis for clinical decision-making.

Methods

Study Registration

This systematic review protocol was developed following the
guidelines of PRISMA-P (Preferred Reporting Items For
Systematic Reviews and Meta-Analyses Protocols) (Multimedia
Appendix 1). It has been registered in the PROSPERO database
(registration CRD 420251026508). This protocol provides
detailed descriptions focusing on research criteria, database
selection, data collection, and bias assessment to ensure that
the systematic review is objective, fair, transparent, and
reproducible. The protocol will be updated on the PROSPERO
database in the event of any methodological changes.

Ethics and Dissemination

Therequired datawill be obtained from published studies rather
than from patients; therefore, ethical approval is not required
for thisstudy. Theresults of thissystematic review will elucidate
the treatment of neck pain, which facilitates cliniciansto make
treatment decisions.

Inclusion Criteria

The inclusion criteria will be determined using the PICOS
(Population, Intervention, Comparison, Outcomes, and Study
design) framework.

Population

The individual participants are aged between 20 and 70 years,
with a visual analog scale (VAS) score over 3 points, a neck
disability index (NDI) score over 10 points, and with no history
of shoulder or neck surgery. The inclusion criteria were set at
an agerange of 20to 70 years, asthe cervical vertebrae of those
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younger than 20 years are still developing, and the causes of
pain are different from those of middle-aged and older adults.
Peopl e older than 70 years often have underlying diseases, which
can easily interfere with the assessment. A VAS score greater
than 3 indicates that pain significantly affects function and
quality of lifeand can be used asabasisfor eval uating treatment
effects and clinical intervention. An NDI score greater than 10
indicates that the patient’s daily activities are restricted, which
isin line with the core objective of the research to assess the
impact of neck pain on life status. Having no history of shoulder
and neck surgery can avoid the anatomical and physiological
changes caused by surgery and theinterference of complex pain
mechanisms, thereby accurately determining the relationship
between intervention measures and primary neck pain.

I ntervention

Patients in the experimental group performed Tuina therapy
Comparison

Patients in the control group only received Tuina therapy.

Outcome

The primary outcome was the change in the VAS score after
the intervention. Secondary outcomes encompassed the NDI
score, self-rating anxiety scale score, average vertebral artery
flow velocity, and Cobb angle. The Cobb angle, defined as the
angle formed between the vertical lines of the lower endplates
of C2 and C7 on the lateral cervica radiograph, serves as the
standard for quantifying and monitoring scoliosis progression.

Table 1. PubMed search terms.

Yang et a

Study Design
The design of the study was an RCT of Tuina combined with

status, or language.

Exclusion Criteria

Non-RCTs, including reviews, case reports, observationa
studies, conference papers, and duplicate reports, are excluded.
Patients with specific cervical spine conditions such as nerve
root injury or spinal cord injury, pregnant or breastfeeding
women, those who experienced major trauma or tumor-rel ated
major diseases, those unable to communicate verbally, those
who are unable to cooperate with the treatment, or those who
refuse to self-exercise are excluded.

Search Strategy

According totheinclusion criteria, PubMed, Cochrane Library,
Embase, Web of Science, China National Knowledge
Infrastructure, China Biomedicine database, VIP Chinese
Science and Technology Periodicals Full-Text database, and
Wanfang Data Knowledge Service Platform will be searched
for RCTs published from database inception to September 2025.
The search strategy combines P+ | + Shlocks by using medical
subject headings (MeSH) and text words, with “OR” logic for
broader scope and “AND” logic for precision. To obtain the
latest evidence, the research team will reconduct the search at
1 month before submission and extend the timeline to include
studies published before this date. PubMed search terms are
provided in Table 1.

Search block Search items

Participants “Neck pain [MeSH? Terms]” OR “Nonspecific neck pain [Title/Abstract]” OR “Neck pain [Title/Abstract]”

Intervention “Yijinjing [MeSH Terms]” OR “Yijinjing [Title/Abstract]” OR “Chinese medicine exercise [Title/Abstract]” OR “Tuina[Ti-
tle/Abstract]” OR “Massage [Title/Abstract]” OR “Chinese massage [ Title/Abstract]”

Study design “Randomized controlled trial [Title/Abstract]” OR “Controlled clinical trial [Title/Abstract]” OR “Clinical trial astopic [MeSH

Terms]” OR “Randomized [Title/Abstract]” OR “Randomly [Title/Abstract]” OR “Tria [Title/Abstract]”

3\eSH: medical subject headings.

Study Selection and Data Extraction

Study Selection

Two researchers (JS and JL) will independently screen studies,
removing duplicates and ineligible studies based on titles and
abstracts. The screening of differencesis resolved through the
following process. First, JS and JL negotiate and reach a
consensus by comparing the inclusion and exclusion criteria

https://www.researchprotocol s.org/2025/1/€77864

with the original text. If the negotiation fails, the case will be
submitted to a senior supervisor (YZ) with over 10 years of
experiencein traditional medical research. The arbitration will
be based on the consensus in the field and the research design.
The basisfor the arbitration needs to be recorded and archived.
If there are still disputes, the research team will be organized
to hold a special meeting, collectively discuss and determine
the plan, and form meeting minutesfor retention. The PRISMA
flow diagram illustrates the selection process (Figure 1).
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Figure 1. PRISMA (Preferred Reporting Items For Systematic Reviews and Meta-Analyses) flow diagram of this study. CBM: Chinese Biomedical
Database; CNKI: China National Knowledge Infrastructure; VIP: VIP Chinese Science and Technology Periodicals Full-Text database.
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Data Extraction

During the data extraction stage, we will use a structured table
system to collect key information that may cause methodol ogical
differences across studies. Massage techniques need to record
item by item the type of technique (rolling method, pressing
method, etc), application site (cervical pinch muscle, Fengchi
point, etc), force level (light, moderate, heavy), operation
frequency (times per day or times per week), and the duration
movement combinations (such as Weituo Presenting the Pestle
and Zhaixing Changing the Dou), practicetime, frequency, and
guidance form (professional guidance or self-study) and
uniformly adopts classification by continuous or grade coding
to achieve standardized recording. Datawill be extracted using
NoteExpress and Excel by 2 independent researchers (YL and
HS) and stored in a spreadsheet. Extracted datainclude authors,
publication year, patient demographics, study population,
interventions, and outcomes. In case of any disagreement during
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the execution process, the 2 execution personnel will first
negotiate together. If no agreement is reached through
negotiation, it will be submitted to a senior supervisor (YZ)
with over 10 years of experiencein traditional medical research.
The supervisor will arbitrate based on the consensusin thefield
or the requirements of the research design, clarify the arbitration
basis, and fileit. If there are still disputes after arbitration, the
research team will be organized to hold a special meeting,
determinethefinal plan through collective discussion, and form
meeting minutes for retention.

Risk of Bias Assessment

Two reviewers (SY and QY) will use Cochrane RoB2 to assess
the risk of study bias and conduct a 3-level determination of
low risk, partial risk, and high risk referring to the tool manual
in 5 areas. randomization process, deviation from expected
intervention, missing outcome data, outcome measurement, and
selective reporting of results. The GRADE system was applied
to grade the quality of evidence. Before the evaluation, 3
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literature pretrials were conducted for calibration (target
k=0.80). During the evaluation, factors such as the risk of bias,
consistency, accuracy, and publication bias were independently
and blindly evaluated. The quality of evidence was classified
into 4 levels: high, medium, low, and very low. In case of
disagreement, third-party arbitration was conducted.

In certain circumstances such as a large effect size, a clear
dose-response relationship, or a scenario where all plausible
biases would attenuate the effect estimates, the quality of
evidence may be upgraded. For instance, if several included
studies demonstrate a very large effect size or if anincreasein
with an increase in pain relief, these scenarios may support an
upgrade in the quality of evidence. The quality of evidence is
often downgraded due to factors such as research limitations,
inconsistent results, circumstantial evidence, and publication
bias. The quality of the evidence will also be downgraded if
more than half of the studies have a high risk of biasin the
Cochrane RoB2 assessment; if heterogeneity remains significant

after subgroup analysis (12250% and Cochran’s Q test P<.01)
and cannot be explained by clinical factors; if there are large
differences in study populations, interventions, and the target
question; or if obvious publication bias (eg, asymmetric funnel
plots or failure to report negative results) is present.

Disagreements are resolved through discussion or third-party
adjudication (JW). Beforetheformal evaluation, some randomly
selected studies will be pre-evaluated to unify the evaluation
criteria. The data from the included studies will be used for
subsequent meta-analysis or biasrisk analysis. Further, thebias
risk assessment results of al the included studies will be
presented in the form of tables or charts.

Statistical Analysis

Data analyses will be performed using Review Manager
(RevMan) 5.4. For continuous outcome measures (such asVAS
score and NDI score), the mean difference and 95% CI are

calculated. Heterogeneity is evaluated using the I statistic and

Cochran’s Q test. If 12<50% and Cochran's Q test P>.01, it
indicatesthat heterogeneity can beignored, and the fixed-effect

model is used to combinethe effect size. If 1%250% or Cochran’s
Q test P<.01, indicating substantial heterogeneity, stratified
analysis will be conducted according to the preset subgroups.
Subgroups include (1) characteristics of intervention
times/week vs <2 times/week) and massage treatment courses
(<4 weeks vs =4 weeks); (2) population characteristics such as
disease duration (<3 months vs =3 months), age (20-40 years
vs 41-70 years), and NDI baseline score (10-20 points vs >20
points); and (3) study methodological characteristics such as
blinding quality (double-blind/single-blind vs nonblind) and
sample size (<100 casesvs =100 cases). The fixed-effect model

was preferred within the subgroups. If in a subgroup 12<50%
and Q=0.1 but the clinical or methodological differencesremain
significant, a sensitivity analysis with item-by-item exclusion
should be conducted first. After discovering new sources of
heterogeneity, exploratory subgroups are established and labeled
as post-hoc analyses. If heterogeneity still cannot be explained,
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arandom-effects model will be adopted, and the evidence level
will be downgraded according to GRADE.

Multiple Test Correction

To control the risk of type | errors caused by multiple tests, in
this study, the Bonferroni correction strategy is adopted for the
intergroup difference analysis of 5 secondary outcomeindicators
(NDI score, self-rating anxiety scale score, average vertebral
artery flow velocity, and Cobb angle). If the interaction effect
test is included in the subgroup analysis, the same correction
method must also be applied based on the actual humber of
tests.

Suppose significant heterogeneity still exists after subgroup
analysis (12250% and Cochran’'s Q test P<.01), sensitivity
analysis will be conducted. The stability of the results will be
evaluated by eliminating low-quality studies (determined as
high-risk bias based on the Cochrane RoB tool), excluding small
sample studies (sample size <50 cases) or using the
leave-one-out method to eliminate individual studies one by
one, recalculating the combined effect size. If heterogeneity
remains unresolved after sensitivity analysis, a metaregression
will be conducted using the metareg command in Stata software
to explore the contribution of the continuous variables (such as
the average age of patients, disease duration, and intervention
frequency) to heterogeneity. The significance of the covariates
is determined by P<.05.

Publication Bias

If fewer than 10 RCTs are included, publication bias will be
assessed using funnel plots. If morethan 10 RCTsareincluded,
Egger regression test will be used for the quantitative analysis.

Results

This systematic review was funded in August 2024. Starting
from December 2024, specific databases were used for study
retrieval: PubMed, Cochrane Library, Embase, Web of Science,
ChinaNational Knowledge Infrastructure, Chinese Biomedical
Database, VIP Chinese Science and Technology Periodicals
Full-Text database, and Wanfang database. As of June 2025,
after the initial search and deduplication, atotal of 573 studies
have entered the title and abstract screening stage. The full-text
screening is expected to be completed by September 2025.
Subsequently, rigorous data extraction and quality evaluation
will be conducted. Data analysisis planned to be completed in
December 2025. RevMan will be used in combination with the
GRADE system and the RoB 2.0 tool to complete the
guantitative synthesis of outcome measures and the grading of
evidence quality.

A preliminary review of 573 search records revealed that
previous research mainly focused on nonpharmaceutical
interventions: approximately 45%-50% explored massage only,

include acupuncture and exercise therapy. In terms of the time
trend, approximately two-thirds of the studies were published
after 2015. At the geographical level, about two-thirds of the
studieswere from Asia (especially China), <30% of the studies
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were from Europe and America, while there were relatively
scarce number of studies from Africaand South America. The
above distribution indicates that the origina RCTs of this
combined intervention are scarce and regionally concentrated,
further supporting the necessity of this systematic review.

Discussion

Neck pain is a globally prevalent chronic pain condition with
high prevalence and recurrence rates that significantly impair
patients quality of life. Currently, various therapeutic
approaches are used to treat neck pain; yet, no standardized
therapy has been established [29]. Common treatmentsinclude
pharmacotherapy, physiotherapy, massage, acupuncture, and
exercise [30]. In modern clinical medicine, nonsteroidal
anti-inflammatory drugs combined with physical therapy are
usually used to treat neck pain through analgesic and
anti-inflammatory effects. However, long-term administration
of nonsteroidal anti-inflammatory drugs may cause
gastrointestinal  discomfort and other adverse reactions.
Additionally, this approach demonstrates definite therapeutic
efficacy for acute neck pain conditions such as trauma or acute
sprain. As for chronic neck pain and cases with complex
symptoms, clinical practice often employs multimodal
nonpharmacological  therapies, including acupressure,
psychological counseling, acupuncture, laser therapy, or traction
[31]. Notably, traditional Chinese medicinetherapiesarewidely
used to treat neck pain because of their noninvasiveness, low
toxicity, minimal side effects, and significant clinical efficacy
[28,32].

Although there are severa therapies available for neck pain,
the treatment of neck pain still presents significant challenges.
Due to the large individual differences of various treatment
methods among patients with neck pain, the improvement of
cervical pain symptoms in some patients is limited [33,34].
Tuinafully implementsthetraditional Chinese medicine concept
of “blockage causes pain, while patency relieves pain” through
the manipulation of soft tissue release and joint reduction. Its
primary advantage residesin the capacity for immediate physical
intervention, which directly releases local tissue adhesion and
addresses mechanical disorders through manipulation, thereby
rapidly alleviating pain symptoms. However, afew manipulation
therapies in Tuina have inherent risks, for instance, cervical
manipulation may worsen neck pain or cause damage to the
vertebral arteries [35]. In addition, current treatment programs
often overemphasize physician-led interventions and overlook
the importance of patients self-exercise and timely feedback
on treatment effects[36,37]. Therefore, effective therapies such

Yang et a

as Tuina combined with self-exercise may provide better results
for patientswith neck pain. Different from modern self-exercise,
applicability is suitable for patients of all ages with neck pain
and will not be limited by environment and equipment [38,39].
As a representative of traditional Chinese dynamic exercises,
reshaping through a 3-in-1 intervention model of regulating the
body, breath, and mind. This exercise method can effectively
optimize the biomechanical state of the cervical vertebrae and
play aregulatory role in neural regulatory function. Previous
studies have proved that the combination of deep breathing and

Tuina treatment can accelerate rehabilitation and improve the
outcomes of patientswith neck pain through asynergistic effect.

This study may encounter significant cross-trial heterogeneity,
especidly at the level of operational standardization of
traditional therapies. The variations in massage techniques,
force, body parts, and treatment courses can be as high as over
30%, and such operational differences may directly lead to
systematic deviations in the evaluation of therapeutic effects.
There are also significant differencesin the guidance intensity,
which may dilute or exaggerate the aggregated effect size. More
crucially, the operator-dependent characteristics of traditional
therapies are not limited to technical differences: the clinical
experience of massage therapists and their ability to dynamically
adjust toindividual patient differences are both difficult to fully
control through existing standardized means. This operational
variability may lead to an increase in the amplitude of effect

size fluctuations among studies (the expected 12 value may
exceed 50%), and even with subgroup analysis or sensitivity
analysis, it may still be impossible to completely eliminate its
interference with the pooled results. Furthermore, this
heterogeneity will directly limit the generalizability of the
research conclusions. The intervention programs implemented
by highly skilled massage therapists may have significantly
higher effects than those in community medical institutions.
Moreover, the differencesin patients acceptance of traditional
therapies from different cultural backgrounds (for instance,
Asian patients may have a higher compliance with massage
than thosein Europe and America) further increasethe difficulty
of extrapolating the results. All these factors suggest that the
meta-analysis results of this study should be interpreted with
caution. The pooled effect sizeis more suitable as a theoretical
reference value rather than auniform clinical practice standard.
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