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ABSTRACT
Introduction  Non-pharmacological interventions play a 
crucial role in the management of non-specific chronic 
low back pain (NSCLBP). One prime example is Tuina, 
a traditional Chinese manual therapy that incorporates 
pressing, kneading and rubbing techniques to alleviate 
physical discomfort and enhance overall well-being. It 
serves as a widely used technique in China and other East 
Asian countries. However, the effectiveness and safety of 
Tuina for managing NSCLBP have not been substantiated 
through rigorous clinical research. We sought to carry 
out a randomised controlled trial with an open-label 
design, blinded assessors and parallel arms to assess 
the effectiveness and safety of Tuina as a treatment for 
NSCLBP. The trial aims to provide high-quality evidence 
regarding the efficacy and safety of Tuina in improving 
outcomes for patients with NSCLBP.
Methods and analysis  A total of 150 patients aged 
18–60 years with NSCLBP will be recruited. Participants 
will be randomly assigned to one of the two groups. Both 
groups will receive standard health education. In addition, 
the treatment group will receive Tuina therapy, while the 
control group will participate in core stability exercises. 
Each group will undergo a total of 18 interventions over 
6 weeks, with the interventions administered three times 
per week. The primary outcome measure is the patient’s 
pain intensity, assessed using the Numerical Rating Scale, 
at week 6 following randomisation. Secondary outcomes 
encompass disability (measured by the Roland-Morris 
Disability Questionnaire), quality of life (assessed using the 
EuroQoL-5 dimensions questionnaire), adverse emotions 
(evaluated with the Pain Catastrophizing Scale, Tampa 
Scale of Kinesiophobia and Depression Anxiety Stress 
Scale), biomechanical outcomes, socioeconomic indicators 
(medication use, healthcare utilisation and absenteeism), 
patient satisfaction, treatment adherence and other 
relevant factors.
The statistical analysis will follow the intention-to-treat 
principle. Two-way repeated measures analysis of variance 
will be used to compare the clinical data across different 
time points within both groups.
Ethics and dissemination  The study protocol has 
received approval from the Ethics Committee of Shuguang 

Hospital, Shanghai University of Traditional Chinese 
Medicine (2023-1366-133-01). All study participants will 
be required to give written informed consent. The findings 
of the study will be submitted to a peer-reviewed journal 
for publication and presented at scientific conferences. 
Additionally, the participants will receive copies of the 
results.
Trial registration number  ChiCTR2300076257.

INTRODUCTION
Non-specific chronic low back pain (NSCLBP) 
is a prevalent and complex condition that 
impacts individuals across various age groups 
and socioeconomic backgrounds.1 NSCLBP 
contributes significantly to disability and work 
absenteeism, placing a substantial burden on 
healthcare resources and society in general.2 
Despite the existence of various medications 
including nonsteroidal anti-inflammatory 
drugs, muscle relaxants and opioids, over 60% 
of patients experience inadequate pain relief 
or functional improvement and continue to 
experience recurrent or persistent symptoms 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study has a sufficient sample size, and the in-
stitution supporting the study can ensure an ade-
quate recruitment of participants.

	⇒ This study will incorporate a 26-week follow-up pe-
riod, facilitating the observation of Tuina’s long-term 
effectiveness.

	⇒ Multiple outcome measures covering various as-
pects will be used to compare the efficacy of the 
two intervention methods, ensuring a comprehen-
sive evaluation of the results.

	⇒ It is not possible to blind the intervention providers 
and patients due to the nature of the intervention.

	⇒ This study will be conducted at a single centre, 
potentially impacting the generalisability of the re-
search findings.
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even 1 year after the initial onset of low back pain (LBP).3 
Consequently, non-pharmacological and complementary 
therapies like acupuncture, massage and exercise therapy 
have garnered increasing attention due to their demon-
strated safety, cost-effectiveness and potential efficacy in 
managing NSCLBP.4

Tuina, a traditional Chinese manual therapy, uses a 
range of techniques, including acupressure, kneading, 
rolling and pressing, to manipulate the soft tissues and 
joints of the body.5 Throughout centuries, Tuina has been 
used in China for pain relief, improved mobility and the 
enhancement of overall health and well-being. Numerous 
studies have indicated the potential benefits of Tuina for 
conditions such as lumbar disc herniation,6 non-specific 
chronic neck pain7 and knee osteoarthritis.8 These effects 
may be attributed to mechanisms such as inflammation 
reduction, circulation enhancement and nerve function 
stimulation.9–11 However, there is currently a shortage 
of clinical trials observing the effectiveness of Tuina on 
NSCLBP. Moreover, previous systematic reviews and meta-
analyses have revealed numerous limitations in existing 
studies, including inadequate safety monitoring, ambig-
uous outcome measures, absence of follow-up and insuf-
ficient sample sizes.12–14 As a consequence, the research 
quality is diminished and, as a result, the findings should 
be interpreted with caution. Therefore, a randomised 
controlled trial (RCT) with an adequate sample size, 
rigorous design and sound methodological quality is 
necessary to ascertain the clinical efficacy and safety of 
Tuina therapy for NSCLBP.

The study protocol we have devised incorporates a 
rigorous methodological design, featuring an ample 
sample size, precise and comprehensive outcome 
measures, and meticulous monitoring of the safety and 
long-term effects of Tuina. The findings from this trial 
will enhance the existing evidence supporting Tuina as 
a non-pharmacological approach for managing NSCLBP, 
potentially influencing clinical practice and policy 
decisions.

METHODS
Study design
This study is a randomised, controlled trial using a two-
arm parallel group design in a 1:1 ratio. It is conducted 
in an open-label manner but with blinded assessors. 
The study protocol, under the approval number 
2023-1366-133-01, has been approved by the Ethics 
Committee of Shuguang Hospital, Shanghai University 
of Traditional Chinese Medicine, and any modifications 
to the protocol will require a written application to the 
committee. Additionally, it is registered with the Chinese 
Clinical Trial Registry and bears the registration number 
ChiCTR2300076257. The protocol for this study will 
adhere to rigorous standards as outlined by the Declara-
tion of Helsinki, the Consolidated Standards of Reporting 
Trials (CONSORT)15 and the Standard Protocol Items: 
Recommendations for Interventional Trials (SPIRIT)16 

guidelines. This commitment ensures the ethical and 
transparent conduct of our trial.

We will recruit a total of 150 participants from Shuguang 
Hospital in Shanghai, China. The participants will be 
randomly allocated in a 1:1 ratio to either the Tuina 
group or the core stability exercise (CSE) group. The trial 
will consist of a 6-week intervention period followed by a 
20-week follow-up period. Before randomisation, we will 
assess the participants’ baseline characteristics and eval-
uate their pain and disability levels, quality of life, adverse 
events and other indicators at weeks 6, 12 and 26. We will 
depict the study procedure in a flowchart (figure 1) and 
present the detailed schedule of patient interventions 
and outcomes in table 1.

Recruitment
We will post recruitment advertisements for this trial in 
the community, as well as in the Tuina and Orthopaedic 
Outpatient Departments of Shuguang Hospital. Further-
more, we will disseminate the advertisements through 
WeChat, the most widely used social media platform in 
China, to ensure easy access for interested participants. 
The first patient enrolment date was 1 October 2023, 
and the recruitment period will end on 30 June 2024. 
Potential participants will contact the research team 
via phone or WeChat. One of the study researchers will 
verbally explain the study protocol and eligibility criteria 
to potential participants and assess their eligibility over 
the phone after obtaining verbal consent. Eligible poten-
tial participants will receive the Participant Information 
and Consent Form via WeChat or email, allowing them 
at least 24 hours to review the document. If potential 
participants still express interest in participating and 
meet the eligibility requirements, they will be invited to 
attend a baseline session. During the baseline session, 
one of our researchers will review the study protocol, 
reconfirm the participant’s eligibility and obtain written 
informed consent. Additionally, a baseline assessment will 
be conducted during the session, which will include all 
primary and secondary outcomes as well as demographic 
information. Afterwards, the patients will be randomised.

Randomisation, allocation concealment and blinding
A statistician, independent from other aspects of the 
study, will generate a block randomisation schedule using 
a computer-generated random number table to allocate 
participants to one of the two treatment groups: ‘Tuina’ 
or ‘CSE’. The randomisation list and block sizes will be 
blinded for all researchers. To ensure allocation conceal-
ment, sequentially numbered opaque sealed envelopes 
will be prepared by a staff member not involved in the 
study. After obtaining informed consent and baseline 
data, the study physician will assign a unique study iden-
tification number to each participant and open the 
corresponding sealed envelope to reveal the assigned 
treatment group. Due to the nature of the intervention, 
Tuina doctors, physical therapists and participants will be 
aware of their group assignment and will not be blinded. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 M

arch
 2024. 

10.1136/b
m

jo
p

en
-2023-081022 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


3Cao B, et al. BMJ Open 2024;14:e081022. doi:10.1136/bmjopen-2023-081022

Open access

However, evaluators, data collectors and analysts will be 
blinded to the allocation. In specific circumstances, such 
as serious adverse events or emergencies, unblinding may 
be permitted. If unblinding occurs, the participant will be 
withdrawn from the study, and the researcher will record 
and report the reasons for withdrawal.

Inclusion criteria
Eligible participants who met the following criteria will 
be included:

	► Age between 18 and 60 years old.
	► The primary complaint of pain in the region between 

the 12th rib and the creases of the buttocks, with or 
without lower limb pain.

	► LBP lasting for at least 12 weeks.
	► The average scores on Numerical Pain Rating Scale 

(scale range, 0–10) over the past week were ≥3 and ≤8.
	► The scores of the Roland-Morris Disability Question-

naire (scale range, 0–24) ≥5.

	► Minimum primary education and adequate Chinese 
literacy for the study’s questionnaires and instructions.

	► Voluntarily participate in the trial and sign an 
informed consent.

Exclusion criteria
Participants matching any of the following criteria will be 
excluded:

	► Known severe rheumatic, neurological, cardiovascular 
and metabolic disorders.

	► Known or suspected serious spinal pathology (eg, 
malignancy, inflammatory or infective diseases, cauda 
equina syndrome).

	► Specific LBP (eg, fractures, spinal stenosis, 
spondylolisthesis).

	► Nerve root compromise (dominant leg pain, straight 
leg raise tests ≤45° and/or any two alterations in 
strength, reflexes or sensation of the same nerve 
root).

Figure 1  Flowchart of the study procedure. CSE, core stability exercise.
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	► Having another musculoskeletal disorder that is more 
troublesome than their back pain.

	► Women who are pregnant, lactating or planning to 
conceive within the next 6 months.

	► Previous spinal surgery or scheduled for major surgery 
within the next 6 months.

	► Uncontrollable cognitive impairment or 
mental disorder (eg, severe depressive disorder, 
schizophrenia).

	► Any contraindications to Tuina manipulation (eg, 
severe osteoporosis, infectious diseases and skin disor-
ders in the lumbar region).

	► Participation in other clinical trials related to LBP 
within the past 3 months.

	► Patients deemed unsuitable for participation in this 
trial by the researchers due to other reasons.

Withdrawal, dropout and removal criteria
Participants involved in any of the following conditions 
will be considered as the withdrawal cases

	► SAE or complications occur during the trial period
	► The occurrence of other serious illnesses, such as 

stroke, precludes further study
	► Unblinding for emergencies
	► Researchers believe that participants should withdraw 

from the trial.
	► Participants request to withdraw from the study due 

to a loss of interest, scheduling conflicts or other 
personal reasons

We will strive to contact participants who withdraw for 
any reason to acquire follow-up data and ensure their 
safety post-trial.

Table 1  Schedule of enrolment, intervention and outcome measures

Enrolment and allocation

Treatment period Follow-up periodScreening Allocation

Timepoint Week −1 Week 0 Week 1 Week 2–5 Week 6 Week 12 Week 26

Enrolment

Inclusion/exclusion criteria ×

Informed consent ×

Medical history ×

Physical examination ×

Baseline characteristics ×

Allocation ×

Intervention

Tuina × × ×

CSE × × ×

Outcomes

NRS × × × ×

Credibility ×

RMDQ × × × ×

EQ-5D × × × ×

PCS × × × ×

TSK × × × ×

DASS × × × ×

GBRS × × ×

Satisfaction × × ×

Biomechanical outcomes × ×

Medication use × × × ×

Healthcare utilisation × × × ×

Absenteeism × × × ×

Adverse events ×

Treatment adherence ×

CSE, core stability exercise; DASS, Depression Anxiety Stress Scale; EQ-5D, EuroQoL-5 dimensions questionnaire; GBRS, Global Back 
Recovery Scale; NRS, Numeric Rating Scale; PCS, Pain Catastrophizing Scale; RMDQ, Roland-Morris Disability Questionnaire; TSK, Tampa 
Scale of Kinesiophobia.
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Participants matching any of the following conditions 
will be removed:

	► Wrongly included due to misdiagnosis.
	► Not meeting the inclusion and exclusion criteria.
	► Participating in other clinical trials at the same time.
	► The data is incomplete, with no assessable records to 

analyse the results
Participants who do not complete the clinical trial, irre-

spective of the reasons, will be classified as dropout cases.

Sample size calculations
The sample size for the primary outcome, which is the 
mean pain intensity in the past week measured on a 0–10 
Numeric Rating Scale (NRS) at 6 weeks after rando-
misation, was calculated to detect a 1-point difference 
(assuming an SD of 1.65).17–19 A statistician used the PASS 
15 software and referred to the book ‘Sample Size Calcu-
lations in Clinical Research’20 to determine the neces-
sary sample size. Each group was designed to include 
75 participants, resulting in a total of 150 participants. 
This sample size ensured a minimum power of 90% to 
detect the expected effect, with a two-sided significance 
level (α) set at 0.05, and assuming a follow-up rate of at 
least 80%. These calculations conservatively disregarded 
any increase in statistical power conferred by baseline 
covariates.

Intervention
Before randomisation, participants will receive detailed 
explanations of biopsychosocial knowledge related 
to LBP through graphic media, videos and individual 
conversations. The educational content aims to enhance 
the understanding of pain, promote healthy work and 
lifestyle habits and encourage moderate physical activity. 
These educational initiatives will continue throughout 
the intervention period. Subsequently, the two partici-
pant groups will be assigned their respective treatment 
protocols. Each protocol will span 6 weeks, consisting of 3 
sessions per week with intervals of 1–2 days, resulting in a 
total of 18 treatment sessions.

The researchers conducting the intervention will docu-
ment participants’ attendance frequency in an interven-
tion diary but will not collect any additional data for the 
experiment. If a participant is absent from an interven-
tion session, we will promptly contact them to determine 
the reason and encourage them to complete the sched-
uled session. This study follows a pragmatic approach 
aimed at reflecting clinical reality. Throughout the study 
period, participants may seek other conventional treat-
ments for LBP after consulting with the researchers. The 
researchers will record the types and frequencies of such 
additional treatments received by the participants.

Tuina group
The Tuina intervention will be administered by three 
licensed Tuina doctors who are all affiliated with the 
Tuina Department of Shanghai Shuguang Hospital and 
possess a minimum of 5 years of clinical experience in 

treating LBP. To ensure treatment standardisation, a 
12-hour technique training will be provided to the three 
doctors over 2 weeks, with 3 days of training per week. 
This training will include lectures, video demonstrations 
and mutual practice. At the conclusion of the training, an 
assessment will be conducted and only doctors who pass 
the assessment successfully will be eligible to participate 
in subsequent interventions. The training and assessment 
will be overseen by Professor MF, who is the chief editor 
of China’s national planning textbook for Tuina Studies 
and has extensive experience in both practicing and 
teaching Tuina.

In the previous study,5 we provided a detailed descrip-
tion of the Tuina technique applied to the lumbar spine. 
A similar technique will be used in this trial. A complete 
Tuina intervention will have a duration of 15–20 min, 
depending on factors such as the degree of stiffness in the 
lower back muscles and individual tolerance. The treat-
ment will consist of two steps following the principles of 
‘relaxation first, then proceed with joint adjustment tech-
niques’. Specifically, kneading and rolling techniques will 
be employed to relax the muscles in the patient’s lower 
back. Subsequently, acupressure will be applied to target 
specific tender points and acupoints in the lumbosacral 
region and legs, including Shenshu (BL23), Huantiao 
(GB30) and Weizhong (BL40). After completing the 
aforementioned procedures, a technique called lumbar 
spine oblique pulling, which shares similarities with spine 
manipulation,21 will be employed to correct potential 
misalignments of the lumbar spine. Typically, the audible 
joint ‘click’ will be heard, which is considered a sign of 
successful manipulation. Further details of the interven-
tions can be found in online supplemental file 1.

Core stability exercise group
The CSE is widely recognised globally as an effective treat-
ment modality for NSCLBP.22 23 Therefore, we selected the 
CSE as the intervention for our control group. In this trial, 
two certified physical therapists from Shanghai Shuguang 
Hospital will perform the CSE intervention. These ther-
apists have over 5 years of experience in applying CSE 
programme. To ensure treatment standardisation, they 
will receive technical training and assessment using the 
same format and frequency. The training and assessment 
will be conducted by QZ, who has previous postdoctoral 
experience in Human Movement Science at the Univer-
sity of Ottawa and Shanghai Sports Academy. QZ also 
possesses extensive practical experience and teaching 
expertise in exercise therapy.

This study will reference the previously validated CSE 
programme used in published research for its effective-
ness in treating a specific population with LBP.24 25 Each 
exercise session will begin with five to six cycles of the 
cat/camel exercise to activate the core muscles. This 
will be followed by exercises such as abdominal bracing, 
side planks and quadruped exercises, with each section 
consisting of three to five progressively challenging move-
ments. Participants will not progress to advanced training 
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until they can complete the designated number of repe-
titions for the basic training exercises. Once a participant 
reaches the final exercise in a progression group, they 
should continue performing it and increase repetitions 
if possible. The duration of each CSE session, including 
rest periods, will be limited to 20–30 min, depending on 
individual ability and tolerance. Certified and trained 
physical therapists will provide one-on-one exercise guid-
ance and supervision to participants in separate rooms. 
Additionally, participants will be encouraged to main-
tain regular exercise after completing the 6-week inter-
vention. Detailed information about the interventions is 
presented in online supplemental file 2.

Outcomes
The efficacy evaluation of this study will focus on the 
primary outcome, which is the mean pain intensity 
reported over the previous week at 6 weeks after rando-
misation. In addition, several secondary outcomes will be 
assessed, including disability level, quality of life, psycho-
logical burden, patient satisfaction and socioeconomic 
indicators. Data collection at each time point will be 
conducted by independent investigators who are blinded 
to group assignments and not involved in other aspects 
of the study. Detailed information about the specific 
outcomes and observation times can be found in table 1.

Primary outcome
The primary outcome of this study is the patients’ one-
time self-reported average pain intensity over the past 
week at the sixth week after randomisation. Pain intensity 
will be assessed using a self-reported 11-point NRS.26 The 
NRS is a continuous measurement ranging from 0 (indi-
cating no pain) to 10 (representing the worst imaginable 
pain). Previous research has demonstrated that the NRS 
exhibits excellent test–retest reliability, with an intraclass 
correlation coefficient of 0.92.27 The minimum clini-
cally important difference (MCID) between groups on 
the 11-point NRS is 1.0 points,17 while the within-group 
MCID is defined as a change of 30% from baseline.28

Secondary outcome
	► Treatment credibility
To evaluate the treatment credibility of both inter-

ventions, we will use the first three questions from the 
Credibility/Expectancy Questionnaire (CEQ) following 
the initial treatment session.29 The CEQ is a continuous 
scale that ranges from 3 (indicating the lowest treatment 
credibility) to 27 (representing the highest treatment 
credibility).

	► Roland-Morris Disability Questionnaire (RMDQ)
The RMDQ will be used to assess back-specific func-

tion.30 It consists of 24 questions that evaluate physical 
activity and daily life function. Each question offers two 
response options: ‘yes’ or ‘no’. A score of 1 point is given 
for each ‘yes’ response. The RMDQ provides a contin-
uous measure, ranging from 0 (indicating no problems 

with back function) to 24 (indicating the most severe 
problems).

	► EuroQoL-5 Dimensions Questionnaire
The 5-Level EuroQoL-5 Dimensions Questionnaire 

(EQ-5D-5L) will be used to evaluate health-related quality 
of life.31 It encompasses five dimensions: mobility, self-
care, usual activities, pain or discomfort, and anxiety or 
depression. Each dimension consists of five levels, corre-
sponding to different points.32 In addition, the EQ-5D-5L 
includes a Visual Analogue Scale ranging from 0 (repre-
senting the worst imaginable health) to 100 (representing 
the best imaginable health).

	► Pain Catastrophizing Scale (PCS)
The PCS will be employed for the assessment of cata-

strophising thinking associated with chronic pain. It 
comprises 13 self-report items, and individual perception 
determines the total scores, which range from 0 (indi-
cating no catastrophising) to 52 (indicating extremely 
severe catastrophising).33 The PCS has demonstrated 
significant clinical acceptance, good construct validity, 
excellent internal consistency and test–retest reliability.34

	► Tampa Scale of Kinesiophobia (TSK)
We will employ the TSK to evaluate the fear of move-

ment related to pain.35 It comprises 17 items, each scored 
on a 4-point Likert scale ranging from 1 (indicating 
strongly disagree) to 4 (indicating strongly agree). The 
total score on the scale ranges from 17 to 68, with higher 
scores indicating greater fear of engaging in activities 
or experiencing (re)injury. The TSK has demonstrated 
good reliability and validity.36

	► Depression Anxiety Stress Scale (DASS)
The depression level of the participants will be assessed 

using the Depression subscale of the DASS.37 This 
subscale comprises 7 items (3, 5, 10, 13, 16, 17, 21) scored 
on a 4-point scale, ranging from 0 (indicating completely 
disagree) to 3 (indicating completely agree). The total 
score for this subscale ranges from 0 to 42 (the sum of the 
scores is multiplied by 2), with higher scores indicating 
more severe depressive symptoms. The DASS has demon-
strated robust psychometric properties, and its cross-
cultural validity has been confirmed.38

	► Global Back Recovery Scale (GBRS)
The global perceived effect of the intervention will be 

evaluated using the continuous 11-point GBRS.39 This 
scale ranges from −5 to 5 and measures the extent of 
recovery reported by patients in comparison to the start 
of the intervention plan. A score of −5 indicates ‘very 
much worse’, 0 signifies ‘no change’ and 5 represents 
‘completely recovered’

	► Patient Ssatisfaction
Patient satisfaction with the treatment outcomes will be 

rated using the 11-point NRS.40 This is a continuous scale 
ranging from 0 to 10, with 0 indicating ‘totally unsatis-
fied’ and 10 signifying ‘totally satisfied’.

	► Biomechanical outcomes
To assess the effects of Tuina on NSCLBP, we will use the 

Vicon (Oxford, UK) motion capture system and Noraxon 
(Scottsdale, Arizona, USA) surface electromyography. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 M

arch
 2024. 

10.1136/b
m

jo
p

en
-2023-081022 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2023-081022
http://bmjopen.bmj.com/


7Cao B, et al. BMJ Open 2024;14:e081022. doi:10.1136/bmjopen-2023-081022

Open access

These technologies will allow us to analyse changes in 
joint range of motion, as well as activation of the lower 
back and lower limb muscles during bending, walking, 
sitting and standing. Objective and comprehensive 
analysis of biomechanical parameters will provide data 
support to validate the effectiveness of the Tuina inter-
vention in treating NSCLBP.

	► Socioeconomic outcomes
This study will primarily examine three socioeco-

nomic outcomes. First, medication use will be assessed 
by quantifying the frequency of medication intake per 
week. Second, healthcare service utilisation will be meas-
ured by calculating the proportion of patients in each 
group seeking additional medical interventions, such as 
advanced imaging or hospitalisation.41 Last, the number 
of workdays missed by participants due to LBP will be 
recorded.

	► Adverse events (AEs)
Before each treatment session, the study’s data collec-

tion personnel will proactively inquire with each partici-
pant to assess any adverse reactions experienced during 
and after the previous treatment. These inquiries will 
focus on potential outcomes such as increased pain, 
muscle soreness or heightened fatigue. If any of these 
reactions occur, the participants’ level of discomfort will 
be recorded using an 11-point self-report bothersome-
ness scale.41 On this scale, a score of 0 indicates ‘not at 
all bothersome’, while a score of 10 represents ‘extremely 
bothersome’.

The handling of AEs and their corresponding outcomes 
will be thoroughly documented in the Case Report Forms 
(CRFs). AEs will be assessed by MF and QZ to determine 
their association with the intervention and the necessity 
for additional treatment. If an AE is classified as serious 
(defined as requiring hospitalisation or resulting in death 
and life-threatening injuries), the trial will be terminated 
and promptly reported to the ethics committee. Partici-
pants will be provided with complimentary further treat-
ments, and any associated expenses during this period 
will be covered by the research sponsor.

	► Treatment adherence
Tuina doctors and physical therapists will use an inter-

vention diary to record participant attendance frequency. 
A comparison will be made between the two groups to 
determine the mean number of visits and the proportion 
of patients who complete the treatment according to 
the specified protocol (the number of treatments ≥14). 
Furthermore, any treatment measures performed outside 
of the research protocol will be documented.

Data collection and management
The data collectors, blinded to group assignments and 
uninvolved in other aspects of the study, will accurately 
document all collected data into the CRF. After trial 
completion, the CRF will be handed over to two profes-
sional data workers who are also blind to the allocation 
and uninvolved in other parts of the study. The two data 
workers will independently extract the data from the CRF 

into Excel (Microsoft Corp, Washington, USA) and verify 
the accuracy of the data. All electronic data will be stored 
on password-protected servers, while all paper-form data 
will be kept in locked file cabinets. Additionally, de-iden-
tified data will be stored separately from files and cabi-
nets containing participant details and trial identification 
numbers.

The Electronic Data Capture (EDC) system will also be 
used throughout the study, where any data entry or modi-
fication traces will be recorded. The Information Science 
Department and Clinical Research Center at Shuguang 
Hospital, affiliated with Shanghai University of Tradi-
tional Chinese Medicine, provide the EDC platform and 
will oversee the entire process of research data collection 
and management. They will conduct beginning, interim 
and end monitoring in the 1st, 6th and 26th weeks of the 
study, respectively, to ensure the quality of the study and 
the reliability of the data.

Quality control
All researchers involved in the study will receive stan-
dardised training covering various aspects such as subject 
enrolment, allocation, intervention, data collection and 
adverse event management, along with completing the 
CRF. The Ethics Committee at Shuguang Hospital, affil-
iated with Shanghai University of Traditional Chinese 
Medicine, is responsible for the implementation and 
safety monitoring of this trial. Furthermore, there are no 
conflicts of interest between the committee members and 
this study.

Statistical analysis
The statistical experts will analyse the data using Excel 
2019 (Microsoft) and SPSS Statistics V.25.0 (SPSS IBM). 
The primary and secondary outcomes will be analysed 
based on the intention-to-treat principle, where each 
participant is analysed according to the treatment group 
they were assigned to, regardless of compliance. Missing 
values for dropout cases will be imputed using either the 
last observation carried forward method if the dropout 
rate is below 5% or the multiple imputation method for 
a dropout rate of 5% or higher. Additionally, a secondary 
analysis will be conducted using the per-protocol prin-
ciple, which includes only participants who completed 
the trial successfully according to the intervention plan 
and did not receive any other treatment besides Tuina 
and CSE in the first 6 weeks.

All effects will be estimated with a 95% CI, and all statis-
tical tests will be two-sided with a significance level (α) 
of 0.05. Baseline variables will be summarised according 
to the treatment groups. For categorical variables (such 
as gender, education, smoking and alcohol history), the 
χ2 test will be used, while continuous variables (such as 
age, body mass index and duration of symptoms) will be 
compared using the t-test and Mann-Whitney test. The 
results will be presented as counts (percentages), medians 
(IQRs) or means (SD). To analyse trends over time 
and the interaction between groups and times, two-way 
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repeated measures analysis of variance will be used to 
compare clinical data at multiple observation time points. 
The χ2 test will be employed to compare the proportions 
of participants in each group who achieve MCID in pain 
improvement level after the intervention. Additionally, 
the proportions of participants in each group seeking 
additional medical services, experiencing adverse events 
and completing the intervention as planned will also be 
compared using the χ2 test.

Trial status
The current version of the research protocol is 1.0 and 
was registered on 28 September 2023. At the time of 
manuscript submission, recruitment of potential partici-
pants had already begun.

Patient and public involvement
Patients or the public were not involved in the design, 
conduct, reporting or dissemination plans of our 
research. On the conclusion of the study, participants 
will be provided with written feedback regarding their 
test and assessment results throughout the course of the 
treatment.

DISCUSSION
Manual therapy has different modalities and names in 
different countries. In China, Tuina is a well-established 
and scientifically based form of manual therapy that has 
been used for centuries to treat NSCLBP, accumulating 
significant clinical experience. However, few RCTs have 
evaluated the clinical effectiveness of Tuina interven-
tion for NSCLBP, and most of them are of low quality. 
To address this gap, we designed a single-centre, open-
label, assessor-blinded, parallel-arm RCT. We aim to 
assess the short-term and long-term clinical efficacy of 
Tuina by evaluating multiple indicators at pre-treatment, 
post-treatment and at the 12th and 26th weeks after 
randomisation.

To accomplish our objectives, we meticulously devel-
oped this study protocol, which offers several key 
strengths. First, the research is supported by a leading 
institution specialising in Tuina in China, ensuring ample 
opportunities for participant recruitment with over 120 
000 outpatient visits annually. Second, the study has an 
adequate sample size. Third, it incorporates a 26-week 
follow-up period, facilitating the observation of Tuina’s 
long-term effectiveness. Fourth, the intervention proce-
dures will be standardised through training and assess-
ment supervised by authoritative experts in the field. Last, 
the study will encompass various facets of the observed 
indicators, including patients’ emotional distress, adher-
ence and socioeconomic factors.

However, this study does have certain limitations. First, 
blinding the intervention providers and patients is not 
feasible. Second, due to the long-standing popularity of 
Tuina in China over thousands of years, patients may 
exhibit varying preferences and levels of trust towards 

the two intervention methods. Third, the trial duration 
is relatively short, necessitating enhanced collaboration 
and division of labour for greater efficiency. Fourth, 
the study will be conducted at a single centre, poten-
tially impacting the generalisability of the research find-
ings. Last, NSCLBP still lacks precise diagnostic criteria 
to date, typically requiring detailed history taking and 
physical examination to rule out specific disorders of 
spinal and non-spinal origin, with particular attention to 
red flags. This may pose challenges in recruiting study 
participants.23 Despite these limitations, the trial results 
are anticipated to yield reliable evidence on the clinical 
efficacy and safety of Tuina in treating NSCLBP, thereby 
benefiting patients, clinicians and researchers in this 
field.
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