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Purpose: Numerous studies have analyzed the effects of Chuna therapy, a manual therapy technique used in Korea, on musculoskeletal
disorders. However, research on Chuna maintenance therapy (CMT), which aims to prevent the recurrence of disorders and improve health
status through regular long-term application, is lacking. This protocol outlines a randomized clinical trial designed to evaluate the
comparative effectiveness of CMT for chronic neck pain, particularly in cases where mild discomfort has become habitual.

Patients and Methods: This two-arm, multi-institutional, assessor-blinded, pragmatic randomized controlled trial will enroll 250
participants with chronic bothersome neck pain for more than 12 months and an average Numeric Rating Scale (NRS) score of 2-4
over the past month, recruited from seven Korean medicine hospitals. Participants will be randomly assigned to one of two groups: the
CMT group or the self-care and exercise (SE) group. Over a total period of 20 weeks, the CMT group will receive 10 treatment
sessions, while the SE group will receive 5 education sessions. After treatment completion, a follow-up will be conducted twice over
a 6-week period. The primary outcome are the average neck pain NRS score and the Neck Disability Index (NDI), both assessed over
the preceding 2 weeks. Secondary outcomes include the Visual Analog Scale, number of days with bothersome neck pain, recurrence,
the Patient Global Impression of Change, Credibility and Expectancy Questionnaire, quality of life, cost-effectiveness evaluation, and
safety assessments. For the primary analysis, group-specific areas under the curve for NRS and NDI will be calculated using a linear
mixed model. The primary endpoint is the first follow-up visit (Visit 11) after treatment completion.

Conclusion: The findings may inform clinical and policy decision-making by providing evidence on the effectiveness, safety, and
cost-effectiveness of CMT.

Trial Registration Number: This study is registered at ClinicalTrials.gov (NCT06591221; September 7, 2024) and the Clinical
Research Information Service (CRIS; KCT0009798).

Keywords: clinical trial protocol, Chuna therapy, manual maintenance therapy, neck pain, pragmatic clinical trial

Introduction

Neck pain refers to pain in and around the neck region, which may worsen with movement, potentially limiting neck
mobility, and, in some cases, radiate to the upper extremities. Neck pain is a frequently occurring musculoskeletal
disorder that has a highly variable prevalence. However, the lifetime prevalence in adults ranges from 14.2% to 71%."
Within a year of onset, neck pain progresses to chronic neck pain in 25-60% of cases,” and approximately 37% of cases
experience persistent chronic bothersome neck pain for at least 12 months.? Crucially, distinguishing between “persistent
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mild pain” and “full recovery” is vital for understanding chronicity patterns. As demonstrated by Irgens et al (2022),
patients following a “persistent mild pain” trajectory (pain intensity 2—4) represent a distinct subgroup separate from
those achieving full recovery (pain intensity <2). Unlike recovered cases where symptoms resolve, the persistent mild
pain group continues to experience reduced physical health-related quality of life and functional limitations despite lower
pain scores.* This suggests that persistent mild pain is not merely a near-recovery phase but a stable chronic condition
requiring distinct clinical attention. Specifically, patients with mild neck pain (pain intensity 2—4 on a 0—10 scale) who
initially experienced pain relief during a 1-year clinical course continued to report persistent chronic bothersome neck
pain.* Patients with mild neck pain for 6 months exhibited worse outcomes in physical health-related quality of life than
those without neck pain.’

Chuna therapy (CT) is a manual therapy used by Korean medicine doctors to treat structural or functional issues, in
which they apply manual techniques to address structural or functional problems using their hands or auxiliary tools,
such as a bed.® Modern CT integrates not only Korea’s traditional CT but also Chinese Tuina, American chiropractic,
osteopathic manual therapy, and Japanese manual therapy, which have all been developed on the theoretical foundations
of Korean medicine.”* According to 2023 statistics from the Korean Health Insurance Review and Assessment, CT has
been administered in over 4.79 million cases across more than 1.17 million patients.” A Cochrane review of manual
therapy for neck pain'® showed that manual therapy was more effective than medication in relieving pain and restoring
function in acute and subacute neck pain. Manual therapy is also more effective for chronic neck pain than transcuta-
neous electrical nerve stimulation, oral medication, or physical therapy.'®!!

In chiropractic care, maintenance care is a well-known therapeutic concept that constitutes ongoing management
beyond symptom reduction to prevent new episodes of illness and continuously improve chronic pain symptoms.'? Based
on several studies in Scandinavia that have investigated the indications, frequency, and content of chiropractic main-
tenance care, chiropractors share a common management strategy.'> '® However, despite the widespread use of main-
tenance care, there is limited evidence regarding its effectiveness.'”'® Furthermore, CT is based on the holistic
perspectives of Korean medicine, and is used not only to treat symptoms but also address their underlying causes.'®
Beyond these theoretical foundations, the plausibility of CT for maintenance care is supported by physiological
mechanisms such as proprioceptive training and muscular adaptation.’>?' Manual interventions have been reported to
improve cervical joint position sense and normalize paraspinal muscle activity, which may enhancing neuromuscular

control.??

These biomechanical improvements could contribute to segmental stability and may help reduce symptom
recurrence, supporting the plausibility of CT with long-term maintenance strategies. Chuna maintenance therapy (CMT)
is intended as a long-term, low-frequency therapy to prevent recurrence and improve the quality of life in cases where
disabling pain and functional disorders have improved, but habitual mild discomfort persists. However, a randomized
controlled trial (RCT) on CMT has not yet been conducted.

Chronic neck pain imposes a substantial economic burden on the healthcare system, consistently ranking among the
top causes of disability and healthcare spending globally.?*** This burden is driven not only by severe acute episodes but
significantly by the cumulative costs of managing persistent mild symptoms and frequent recurrences over the long term.
Given this high resource utilization, identifying efficient management strategies is critical from a health economics
perspective.

Therefore, this study aims to evaluate the effectiveness and cost-effectiveness of CMT in patients with chronic neck
pain. We will conduct a pragmatic RCT to consider the applicability of CMT in real-world clinical settings to provide
evidence base for CT use not only in cases of pain worsening but also to prevent symptom recurrence and continuously
improve chronic pain symptoms, thereby addressing both clinical needs and the growing healthcare burden.

Materials and Methods
This study protocol follows the 2013 SPIRIT (Standard Protocol Items: Recommendations for Interventional Trials)
guidelines.25 The completed SPIRIT checklist that has been included as Supplementary Material 1 as well as Table 1

outline the recommended schedule for enrollment, interventions, and assessments.
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Table | Schedule of Enrollment, Intervention, and Assessment

Timepoint Screening Visit | Enrollment/ Maintenance Care (Total 20 Weeks), Visits Follow
Allocation Up, Visits
Visit
=1 0 (Baseline) 1 2 3 4 5 6 7 8 9 10 | 11 12
Visit-allowed dates -10to 0 Control point 4 | X4 | +4 | +4 | £4 | 24 | 24 | 24 | 24 | 24 | %7 7
Enrollment
Eligibility screening o ©]
Written informed consent o
Review of systems (]
Vital signs® (@) o o o o o o o (@)
Sociodemographic characteristics and medical history | O
C-spine X-ray O
Randomization allocation o

Interventions

Experimental group (Chuna treatment) (o] (o] (o] (o] (o] (] o (] o (]

Control group (Self-care and exercise®) (] (] (] o (]

Assessments

NRS o o o o o o o o (@) o (@) o (@)
NDI o o o o o o (@)
VAS' o o o o o o o
Bothersome neck pain, days (] (] (] (] (] (] o (] o (o] (] (]
PGIC O (@)
EQ-5D-5L o o o o o o (@)
HINT-8 o o o o o o (@)
Credibility and expectancy (o]

Economic evaluation: Medical costs o o o o o o o o o o o o
Economic evaluation: Time costs o

Economic evaluation: Loss of work productivity® (o] (o] o (o] o (] o (] (o] (o] (o] (]
Drug consumption (o] o o (] o (] (o] (] o (] o (o] o (]
Adverse events o o o o o o o o o o o o

Notes: *These questions can be omitted during telephonic surveys. ®After group allocation, participants will receive handouts on lifestyle management methods and self-
exercise techniques to prevent recurrence and provide relief from neck pain, with instructions to follow the schedule consistently. If participants lose the handouts, these can
be reissued during their subsequent visit. “Productivity loss will be assessed based on the average over the last 7 d and 2 weeks.

Abbreviations: NRS, Numeric Rating Scale; NDI, Neck Disability Index; VAS, Visual Analog Scale; PGIC, Patients’ Global Impression of Change; EQ-5D-5L: EuroQol-5
Dimensions-5 Levels; HINT-8: 8-Item Korean Health-related Quality of Life Instrument.

Study Design and Setting

A two-armed, multi-institution, pragmatic randomized controlled study with 250 participants will be conducted at a total
of seven institutions: Jaseng Hospital of Korean Medicine (Seoul, Republic of Korea), Daejeon Jaseng Hospital of
Korean Medicine (Daejeon, Republic of Korea), Bucheon Jaseng Hospital of Korean Medicine (Bucheon, Republic of
Korea), Haeundae Jaseng Hospital of Korean Medicine (Haeundae, Republic of Korea), Kyung Hee University Korean
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Medicine Hospital (Seoul, Republic of Korea), Kyung Hee University Hospital at Gangdong (Seoul, Republic of Korea),
and Pusan National University Korean Medicine Hospital (Yangsan, Republic of Korea). Participants will be recruited
through competitive enrollment. The study protocol was approved by the institutional review board (IRB) of each
institution prior to participant recruitment (approval nos. JASENG 2024-02-006, JASENG 2024-02-007, JASENG
2024-02-008, JASENG 2024-02-009, KOMCIRB 2024-03-004, KHNMCOH 2024-03-002-004, and PNUKHIRB
2024-03-007). Furthermore, this protocol has been registered at ClinicalTrials.gov (NCT06591221) on September 7,
2024, and with the Clinical Research Information Service (KCT0009798) and will be continuously updated as the study
progresses. Prior to the commencement of the study, the principal investigator will lead training on standard operating
procedures (SOPs) to ensure standardization of clinical trial procedures.

Participant Timeline

At the first visit, participants will receive detailed information about the study and will provide written informed consent.
Next, an X-ray examination (C-Spine anteroposterior/lateral) will be conducted to confirm the safety of the cervical spine
prior to the procedure, and the investigator will screen participants for eligibility according to the prespecified inclusion/
exclusion criteria. During the second visit, participants will be randomly assigned (1:1) to either the CMT or self-care and
exercise (SE) groups. During the 20-week study period, participants in the CMT and SE groups will visit the institution
10 and 5 times (one session every 2 and 4 weeks), respectively, for the interventions. For both groups, face-to-face
assessments will be conducted during the Ist, 3rd, 5th, 7th, and 9th visits, whereas telephonic assessments will be
performed for the 2nd, 4th, 6th, 8th, and 10th visits. During the posttreatment follow-up phase, face-to-face assessments
will be conducted during the 11th and 12th visits. The schedules for participant enrollment, interventions, and assess-
ments are shown in Table 1.

Inclusion Criteria
The inclusion criteria are as follows:

(1) Age between 19 and 70 years

(2) Neck pain, with persistent symptoms for >12 months

(3) Average Numeric Rating Scale (NRS) score between 2 and 4 for neck pain in the past month
(4) Willingness to participate in the clinical study and provide written informed consent.

Exclusion Criteria
The exclusion criteria are as follows:

(1) Diagnosed with severe specific diseases that may cause neck pain (eg, spinal metastasis of tumors, acute fractures,
and spinal dislocation).

(2) Progressive neurological deficit or severe neurological symptoms.

(3) Non-spinal soft-tissue diseases as the source of pain (eg, tumors, fibromyalgia, rheumatoid arthritis, and gout).

(4) Chronic diseases that could interfere with treatment effects or the interpretation of results (eg, stroke, myocardial
infarction, kidney disease, diabetic neuropathy, dementia, and epilepsy).

(5) Current use of steroids/immunosuppressants/psychiatric medications or other drugs that could significantly affect
overall health.

(6) Pregnant, planning to conceive, or currently breastfeeding.

(7) Less than 3 months since cervical surgery.

(8) Participation in another clinical study within the preceding month or plans to participate in another clinical study
or follow-up assessment within 6 months from the date of selection.

(9) Inability to provide informed consent.

(10) Patients for whom the investigator deemed that participation in the clinical study would prove difficult.
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Criteria for Discontinuation and Withdrawal
The study may be discontinued for participants under the following conditions:

(1) Subsequent discovery of a violation of the inclusion/exclusion criteria during the study.

(2) Diagnosis of a disease that could affect the evaluation of the study results that was undetected during the initial screening.

(3) If the participant or their legal representative requests to withdraw from the study, or if the participant withdraws
consent to participate.

(4) If pregnancy is confirmed during the study.

(5) If there are issues with performing medical or Korean medicine procedures related to neck pain for the participant.

(6) If, in the judgment of the research investigator, continued participation is deemed inappropriate for any other reason.

Recruitment, Randomization, Allocation, and Blinding

Participants will be recruited through online media releases and promotional posters that are posted both inside and outside the
study sites. Participants who voluntarily sign the informed consent form and are deemed eligible for the study after review of
the inclusion and exclusion criteria will be randomly assigned to one of the two groups (125 participants in each group), based
on a randomization table generated by a statistician using R Studio 1.1.463 (© 2009-2018 R Studio, Inc). The random
sequence will be generated using permuted block randomization, with block sizes randomly set to 2, 4, or 6, and stratified by
the study site. Sealed, opaque randomization envelopes will be assigned through competitive enrollment and stored in
a double-locked cabinet. The researchers at each site will open the randomization envelope for each participant to assign
them to a group. As blinding is not feasible for this study, this trial will be conducted as an open-label study with assessor
blinding. The assessors, who are either study nurses or specialist trainees blinded to group allocation and not involved in the
interventions, will perform assessments in a separate area prior to the study-related procedures. Details of outcome measures
that could compromise the blinding (eg, Credibility and Expectancy Scale, cost data collection, drug consumption, adverse
events) will be excluded to ensure effective assessor blinding.

Interventions

Experimental Group: CMT

CMT will be administered to participants with chronic neck pain, where mild discomfort has become habitual, once every
2 weeks for a total of 20 weeks. CT will be based on the Chuna Manual Medicine (2.5nd edition),®?’ published by the Korean
Society of Chuna Manual Medicine for Spine and Nerves, which is used as a textbook in Korean medical schools. The type of
CT will be selectively determined according to the clinician’s judgment and diagnosis, and the specific type of CT will be

recorded in each session. Details of the CT scanners used in this study are listed in Supplementary Material 2. To minimize

inter-practitioner differences in the application of therapy, standardized CT training sessions will be provided. CT will be
performed by a specialist in Korean rehabilitation medicine/acupuncture and moxibustion medicine, a licensed Korean
medicine doctor with more than 1 year of clinical experience in CT under the supervision of a specialist, or a Korean medicine
doctor who has completed more than 1 year of workshop-based training organized by the Korean Society of Chuna Manual
Medicine for Spine and Nerves.

Control Group: SE

Participants will be provided with handouts on lifestyle management and self-exercise methods for the prevention of
recurrence and relief from neck pain and, at each visit, will be educated to practice these methods consistently. The
handouts will include information on the definition and causes of neck pain as well as illustrations, explanations, and
effects of various stretching methods that can be practiced in different situations. Participants will be instructed to select
and perform at least one stretching method once a day, and their adherence to this requirement will be checked and
recorded at each visit. Education on lifestyle management and self-exercise methods will be provided once every 4 weeks
for a total of 20 weeks.
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Cointerventions

Participants of this clinical study are not restricted from choosing any additional treatments (cointerventions). As in
actual clinical settings, participants may select any cointervention to alleviate discomfort during the study-related
treatment and observation periods. In the case report form (CRF), the researcher will record the type, frequency, and
purpose of any cointervention that the participant receives.

Outcomes

Primary Outcome Measurements

NRS

At 2-week intervals for a total of 20 weeks, the NRS will be used to assess the average neck pain score over the past 2 weeks.
Participants will choose the number that best represents their current level of discomfort on a scale from 0 (no pain) to 10
(worst imaginable discomfort).”® Furthermore, the NRS score of the most severe pain experienced in the past 2 weeks will be
assessed. During the 6-week posttreatment follow-up period, the average NRS scores for neck pain and the most severe pain in
the preceding 2 weeks will be assessed twice (at visits 11 and 12).

Neck Disability Index (NDI)

The NDI is used to assess the level of disability caused by neck pain in daily life. The NDI consists of 10 items, with
each scored from 0 to 5. The final NDI score is the average of the total scores divided by the number of items answered.?’
NDI will be evaluated at 4-week intervals during the treatment period (visits 1, 3, 5, 7, and 9) and twice during the
6-week posttreatment follow-up period (visits 11 and 12).

Secondary Outcome Measurements

Visual Analog Scale (VAS)

The VAS will be used to assess neck pain over the preceding 2 weeks. Participants will record the intensity of pain that
they feel on a horizontal 100-mm line, where one end represents “no pain” and the other end represents the “worst
imaginable pain”.*° The average VAS scores for neck pain and the most severe pain experienced in the past 2 weeks will
be assessed at 2-week intervals for a total of 20 weeks. Two additional assessments will be conducted during the 6-week
posttreatment follow-up period (visits 11 and 12).

Number of Days of Bothersome Neck Pain
Participants will be asked to report the number of days (between 0 and 14 d) that they experienced bothersome neck pain
in the past 2 weeks during all 12 visits.

Recurrence

In this study, “recurrence” is defined as the occurrence of moderate-level pain,®' operationalized as an average pain NRS
score >6 over the past 2 weeks and will be assessed every 2 weeks during the treatment and posttreatment follow-up
periods.

Patient Global Impression of Change (PGIC)
The PGIC is a subjective assessment tool for participants to self-assess their level of improvement on a 7-point scale: 1 =
very much improved; 2 = much improved; 3 = minimally improved; 4 = no change; 5 = minimally worse; 6 = much

worse; and 7 = very much worse.*?

Credibility and Expectancy
The participants’ expectations of the treatment will be assessed using a 9-point Likert scale.*?

Quality of Life Assessments
The quality of life will be assessed as follows:
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EuroQol-5 Dimension-5Level ((EQ-5D-5L). EQ-5D-5L assesses health status from multiple perspectives using prede-
fined preference weights to indirectly calculate quality-of-life scores. The five items assess mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression.**

Korean 8-Item Health-Related Quality of Life Instrument (HINT-8). HINT-8 was developed to assess the health-related
quality of life in Koreans and consists of eight items that cover four health domains (physical, social, mental, and positive

health dimensions).*®

Cost Data Investigation

The questionnaire for cost assessment will include items that measure costs related to medical, non-medical, time, and loss of
productivity aspects.’’>° Medical costs include formal medical expenses (costs incurred for medical services at healthcare
institutions) and informal medical expenses (eg, costs for health supplements or medical devices). Nonmedical costs include
transportation, patient time, and caregiving costs. Loss of productivity will be assessed using the Work Productivity and
Activity Impairment questionnaire,*® and the results will be converted into costs for the cost-effectiveness analysis. The loss of
productivity loss will be assessed based on the average loss over the previous 7 days and 2 weeks.

Drug Consumption

The type and dosage of any medication taken by the participants during the study (including prescription and rescue
medications) will be recorded through surveys conducted during participant visits. Furthermore, other treatments, such as
physical or injection therapy, will be recorded by counting the number of sessions.

Adverse Events
Adverse events are defined as undesirable and unintended symptoms, signs, or diseases that occur after an intervention,
regardless of their causal relationship with the intervention. All adverse event data will be collected and summarized, and
serious adverse events will be described. The intergroup difference in the frequency of adverse events will be ascertained.
For any delayed adverse events, the participants will be encouraged to seek medical attention as directed by the investigator.
The causal relationship between the intervention and the adverse events will be evaluated according to the World
Health Organization Uppsala Monitoring Center causality assessment system. Using the Spilker Classification, the
severity of adverse events will be classified into three levels (Mild, Moderate, or Severe). The rate of occurrence of
adverse events will be calculated, and the proportion of participants with adverse events in each group will be compared
using the chi-square or Fisher’s exact test.

Stopping Rules
The clinical trial may be stopped at any time if an unexpected, clinically significant, or unacceptable new risk related to
CMT or SE is discovered in the study participants.

Sample Size

This study will compare the effects of CMT, lifestyle management, and self-exercise in patients with chronic neck pain that
causes discomfort in daily life. Although no prior study has evaluated CMT, Cohen’s d was calculated using the outcome data
from a previous study'® that compared three groups: a spinal manual therapy and self-exercise group, a self-exercise-only
group, and a no-treatment group. In a two-group comparison between the spinal manual therapy and self-exercise groups and
the no-treatment group, the pooled standard deviation (SD) was estimated as 2.59, with an assumed mean difference of 1.30,
based on pain scores (VAS) from the reference study. The SD of 2.59 was estimated by considering the sample sizes and SDs
of the test group (SD 2.3) and the control group (SD 2.9). The mean difference (1.30) was similarly estimated from the sample
sizes and SDs, with a test group mean of 1.6 and a control group mean of 2.9.

Cohen’s d = (mean difference) / (pooled SD).

Cohen’s d was calculated as 0.50. Similarly, for NDI, using the same method, Cohen’s d was calculated as 0.79.
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Given that this is a pragmatic study wherein cointerventions for the treatment of neck pain are allowed in both the test
and control groups, and medical usage patterns are determined, the effect size may be small. Therefore, the sample size
was calculated based on a Cohen’s d of 0.50. Using a Student’s #-test with Cohen’s d effect size and by applying the
Bonferroni method, the significance level was set at o = 0.025 and power at 90%. This resulted in an estimation of 100
participants per group. To account for potential dropouts, which are difficult to predict, a dropout rate of 20% was
assumed, which resulted in a requirement of 125 participants per group, or a total of 250 participants. Participants will be
recruited from seven institutions, and the 250 participants required for the study will be enrolled through competitive
enrollment until the target number is met.

Statistical Analysis
All statistical analyses will be performed using SAS 9.4 (© SAS Institute, Inc., Cary, NC, USA) or R Studio 1.1.463 (©
2009-2018 RStudio, Inc)., with the level of significance set at p<0.05.

Main Analysis

In this study, both ITT (intention-to-treat) and per-protocol analyses will be performed, with ITT serving as the primary
analysis. Additional analyses will include sensitivity analyses based on the handling of missing data to assess the
robustness of the results and will involve the multiple imputation and last observation carried forward (LOCF) methods.
The sociodemographic characteristics and treatment expectations of the participants will be evaluated for each group.
Continuous variables will be expressed as mean (standard deviation) or median (interquartile range), and the intergroup
differences will be evaluated using the Student’s #-test. Categorical variables will be expressed as frequencies (%) and
assessed using the chi-square or Fisher’s exact test.

In the primary analysis, the main outcomes, NRS and NDI, will be compared between the two groups over the
observation period. Group-specific areas under the curve (AUC) for NRS and NDI will be calculated using a linear mixed
model (LMM). The primary endpoint is the first follow-up visit (Visit 11) after treatment completion.

Secondary analyses will assess the intergroup differences in changes from baseline to each timepoint for continuous
outcomes (NRS, NDI, VAS, days with bothersome neck pain, EQ-5D-5L, and HINT-8). An LMM will be used to analyze
trends in each outcome over time. Missing data will be handled using a Mixed Model for Repeated Measures, and
sensitivity analyses will be performed using multiple imputation and LOCF.

For the categorical outcome of recurrence, defined as an average pain NRS score >6 over the past 2 weeks, the
number and proportion of participants experiencing recurrence at each timepoint will be presented. To statistically
compare the recurrence rates between the two groups, a survival analysis will be conducted by comparing the time-to-
event until recurrence. A Cox Proportional Hazard Ratio Model will be used to compare hazard ratios, and Kaplan—-Meier
survival analysis will be employed, with significance tested using the Log rank test and the confidence interval set at
95%. Participants who drop out will be treated with right censoring, and intermittent censoring will assume that no events
have occurred during the censored period. Missing data will be handled using multiple imputation.

For the primary analysis, the comparison of AUCs calculated using the LMM and the analysis of changes from
baseline in outcome measures will focus on the NRS and NDI. The Bonferroni correction will be applied to adjust for
multiple comparisons, with the significance level for the primary outcome set at 0.025.

Subgroup Analysis
Exploratory subgroup analyses will be conducted to compare the degree of improvement in pain in the CMT and SE

groups.

Data Collection, Management, and Monitoring

To ensure retention and completion of follow-up, the recruited participants will be contacted continuously from
recruitment until the two posttreatment visits (visits 11 and 12). Participants can reach out to the researchers at any
time to obtain the necessary information. This study utilizes the electronic CRF managed by the Korea Centers for
Disease Control and Prevention. The SOP will be distributed for reference, covering CRF completion, data entry, and
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training of evaluators and investigators at each site. Data queries will be conducted to verify the range of data values. The
data entered into the CRF will be isolated, locked, and concealed from all investigators except those responsible for data
management. Data will be monitored to ensure the safety of the participants and the integrity of the study data. The safety
of the participants will be reviewed, and the completeness of the data will be verified by comparing the CRFs with
supporting documentation. Monitoring will be conducted three times: during the initial participant selection, once during
the course of the study (after treatment completion), and once at the completion of the clinical study.

Confidentiality

The principal investigator will assign a unique identification number to each participant and the information of all
participants registered in the study will be encrypted. The medical information obtained in this clinical study will remain
confidential and will only be disclosed to third parties within the limits permitted by the consent form (or separate
authorization for the use and disclosure of personal health information) that is signed by the participants. Medical
information may be provided to appropriate healthcare professionals responsible for the well-being of the participants for
treatment purposes. If necessary, the data from this study may be used for investigations by monitoring personnel,
contractors, or the IRB of the research institution upon request.

Ethics and Dissemination

Before the commencement of the study, the study protocol, CRF, informed consent form (ICF), and recruitment notices
were submitted to the IRB of each institution for approval (JASENG March 20; KOMCIRB May 13; KHNMCOH
May 07; PNUKHIRB April 02). Amendments to the study protocol, CRF, ICF, or recruitment notices will only be made
with IRB approval, and all changes will be updated in the trial registries. All clinical researchers involved in this study
will be trained on the Declaration of Helsinki, Korean Good Clinical Practice Guidelines, study protocol, and SOPs to
ensure the protection of the study participants. Furthermore, this protocol has been registered at ClinicalTrials.gov
(NCT06591221) and with the Clinical Research Information Service (KCT0009798).

Before starting the clinical trial, participants will be fully informed about the study details (including effects, adverse
events, and safety) and will provide voluntary consent by signing an informed consent form to ensure that they are
eligible to participate in the study; a copy of the consent form will be provided to each participant.

The results of this study will be disseminated internationally through manuscript publication in peer-reviewed
journals.

Discussion

CT has been utilized for neck pain at various stages from acute to chronic presentations, and numerous studies have
reported its clinical effectiveness.''**'™** Previous studies have reported significant pain relief when CT was administered
for 3—5 weeks during the pain-onset period, with short-term effects. However, this study is distinct in that it is designed to
evaluate the use of CT as a long-term, maintenance-oriented intervention for patients with chronic neck pain, where
persistent mild discomfort has become habitual. The study will target patients who have had neck pain for more than 12
months, with an average NRS of 2 to 4, and whose chronic neck pain causes discomfort in daily life. Thus, this study
aims to address a patient population characterized by chronic, bothersome symptoms that may not consistently prompt
active treatment, yet can lead to intermittent care-seeking when symptoms worsen.

Generally, maintenance care is interpreted as “a therapy designed to provide ongoing well-being to the patient or to
minimize the recurrence of clinical conditions while maintaining optimal health”.** In musculoskeletal disorders, 98% of
chiropractors affiliated with the Swedish Chiropractors’ Association asserted the necessity of chiropractic maintenance care to
prevent the recurrence of back pain and suggested that it should be considered as tertiary preventive care when the patient’s
symptoms have improved by more than 75%.* In chiropractic clinical practice, a long history of neck pain serves as a major
clinical index in patients who receive chiropractic maintenance care after initial treatment for at least 4 weeks.*®

Mechanistically, CT may influence longer-term symptom control through improvements in proprioception and neuro-
muscular control, as suggested in prior studies.’*?' However, these proposed mechanisms have not been established
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specifically for maintenance care and warrant further investigation. Thus, this study is designed to evaluate CMT as
a maintenance-oriented approach in a pragmatic trial setting.

Unlike previous explanatory trials, which were optimized for evaluating the validity of physiological or clinical
hypotheses under controlled conditions, pragmatic trials contribute to clinical or policy decisions by providing evidence
for the implementation of interventions in real-world clinical practice.*’ Pragmatic trials are designed to determine the
real-world outcomes of treatments, and in many cases, focus on verifying the effectiveness of popular clinical treatments
or observing comparative effectiveness, rather than on the development or approval of new medical technologies.
Therefore, in this study, we deemed that the pragmatic clinical trial model was appropriate.

In previous pragmatic RCTs, patients with chronic bothersome lower back pain were evaluated over 52 weeks while
receiving maintenance care. The intervention group, which received regular maintenance care, showed a more stable pain
trajectory than the control group, which only received intermittent care when the pain became severe, and reported fewer days
with pain per week.*® These findings informed the design rationale for evaluating maintenance-oriented care within
a pragmatic framework. Unlike this pragmatic RCT study, the control group in our study will receive education on lifestyle
management and self-exercise, reflecting the general course of chronic bothersome neck pain, and serving as a comparator.
Furthermore, this study will explore the continuous and preventive significance of CMT by comprehensively evaluating not
only pain severity and the number of days with bothersome neck pain, but also function, recurrence rates, quality of life, and
healthcare costs, to characterize outcomes relevant to long-term management in a pragmatic setting.

This study has a few limitations. First, as the study targets patients with chronic neck pain that causes mild discomfort, the
degree of pain reduction may be smaller than that reported in studies that targeted patients with moderate neck pain.
Furthermore, because the academic definition of the recurrence rate of chronic neck pain remains unclear, we operationally
defined recurrence in the participants as an average pain NRS score of >6 over the past 2 weeks. In addition, while the follow-
up duration is 26 weeks, longer-term follow-up (eg, 6 to 12 months) would better evaluate the durability of effects and
potential maintenance benefits. Other design-related limitations of the study can be indirectly confirmed in the scores assigned
to each area of the PRagmatic-Explanatory Continuum Indicator Summary 2 evaluation tool (Supplementary Material 3).

Conclusion

This study describes a pragmatic clinical trial protocol evaluating the effectiveness, safety, and cost-effectiveness of
CMT in patients with chronic bothersome neck pain that disrupts daily life. The trial includes repeated assessments and
objective clinical indicators during treatment and follow-up, and will also examine the healthcare utilization patterns over
a chronic course (>26 weeks). The findings are expected to inform clinical practice and future research on long-term,
periodic, rehabilitative, and preventive use of CT.

Trial Status

Participant recruitment commenced in June 2024 and is expected to be completed by December 2025.

Data Sharing Statement

Data presented are available from the corresponding author upon reasonable request.

Ethics Approval and Consent to Participate

The study protocol, CRF, ICF, and recruitment notices were submitted to the institutional review board (IRB) of each
institution for approval (JASENG March 20; KOMCIRB May 13; KHNMCOH May 07; PNUKHIRB April 02, and has
been approved by the IRBS of the respective participating institutions (approval nos. JASENG 2024-02-006, JASENG
2024-02-007, JASENG 2024-02-008, JASENG 2024-02-009, KOMCIRB 2024-03-004, KHNMCOH 2024-03-002-004,
and PNUKHIRB 2024-03-007). Amendments to the study protocol, CRF, ICF, or recruitment notices will only be made
with IRB approval, and all changes will be updated in the trial registries. All clinical researchers involved in this study
will be trained on the Declaration of Helsinki, Korean Good Clinical Practice Guidelines, study protocol, and SOPs to
ensure the protection of the study participants. Additionally, this protocol has been registered at ClinicalTrials.gov
(NCT06591221) in the Clinical Research Information Service (KCT0009798).
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