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Abstract
Background: Chronic pain of patients with knee osteoarthritis (KOA) seriously affects the quality of life
and leads to the heavy social and economic burden. As one of the representative non-drug therapies in
Traditional Chinese Medicine (TCM), Tuina has been generally recognized as safe and effective for
reducing the chronic pain of KOA, however the underlying central mechanisms of Tuina for improving the
pain of KOA are not fully understood.
Methods/design: This study is a randomized controlled trial with parallel-group design. In total, 60 eligible
participants will be randomly assigned to a Tuina group and a health care education group (Education
group) in a 1:1 ratio with gender and age matched. The interventions of both groups will last for 30 min
per session and be conducted twice each week for 12 weeks. This study will focus on detecting the
changes of brain gray matter structure (GM), white matter structure (WM), the cerebral functional
connectivity (FC) elicited by Tuina treatment, e.g thalamus, hippocampus, anterior cingulate gyrus, S1,
insula, the periaqueductal gray subregions (PAG) etc. The two groups of patients will be evaluated by
clinical assessments and multimodal magnetic resonance imaging (MRI) at the baseline and the end of 6
and 12 weeks’ treatment, and still be evaluated by clinical assessments for 48 weeks of follow-up. The
Visual Analog Scale (VAS) of current pain, Short-form McGill Pain Questionnaire (SF-MPQ), Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC), the 36-Item Short Form Health Survey
(SF-36), Hamilton Depression Scale (HAMD) and the Hamilton Anxiety Scale (HAMA) will be used to
evaluate the pain intensity, pain feeling, pain emotion, clinical symptoms and quality of life respectively.
The evaluators and statisticians will be blinded to the group allocation. The repeated measures analysis
of variance (2 groups × 6 time points ANOVA) will be employed to analyze numerical variables of the
clinical and neuroimaging data obtained in the study. P<0.05 will be the statistical signi cance level.
Discussion: The results of this randomized controlled trial with clinical assessments and multimodal MRI
will help to reveal the in uence of Tuina treatment on the potential morphological changes of cortical and
subcortical brain structures, the white matter integrity and the functional activities and connectivity of
brain regions of patients with KOA, which might provide scienti c evidence for the clinical application of
Tuina in management of KOA.
Trial registration: Chinese Clinical Trial Registry: ChiCTR2000037966. Date of Registration: 8, Sep. 2020.
http://www.chictr.org.cn/edit.aspx?pid=61083&htm=4

Background
KOA is an important cause of knee pain and disability, which brings serious personal and social burden
all over the world[1, 2]. The total prevalence of KOA is about 17.0% in recent years [3, 4]. With the aging of
the population, the prevalence of symptomatic KOA is increasing[1, 2, 5, 6]. It is estimated that the elderly
population will reach 480 million by 2050, and the negative impact caused by KOA pain will be more
serious[4]. Most patients with KOA have long term chronic pain experience. Pain can run through the
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occurrence, development and outcome of KOA and occurs repeatedly, which seriously affected work and
life. Symptomatic KOA can increase the risk of all-cause mortality among the residents in the rural
areas[1, 7]. Pain, as a typical manifestation and the most common complaint of patients with KOA, has
become a hot topic in clinical and scienti c research[1].
The International Society for the Study of Pain (IASP) rede nes pain as an unpleasant sensory and
emotional experience associated with, or resembling that associated with, actual or potential tissue
damage[8]. KOA pain is also multi-dimensional, which is produced by the peripheral and central levels of
the nervous system, and the regulatory mechanism is complex. The manifestations of KOA chronic pain
are complex and varied, such as persistent pain or intermittent pain, with or without neuropathological
components, with or without central sensitization[9]. Previous study suggests that pain may be
associated with the changes of the functional activity and structures of the cortical and subcortical brain
regions in the acute and chronic pain[10].
Chronic pain of KOA is complex[11]. The brain plays a key role in the occurrence and relief of chronic pain
as studies have shown brain plasticity changes (e.g. GM structure, WM structure and brain functional
activities) after chronic pain using multimodal MRI. Central sensitization, as an important manifestation
and pathological change of central nervous system, plays an important role in the pathogenesis of knee
arthritis[12, 13]. With the wide application of brain MRI technology in pain research, investigators tried to
map the brain regions involved in the central pathogenesis of chronic pain, and partly explored the central
mechanism of Tuina analgesia[14, 15]. The chronic and persistent pain as the de ning symptom of KOA
is closely related to pathological changes of cortical structure and subcortical brain nuclei[16]. Diffusion
tensor imaging (DTI) provides the microstructure changes of brain white matter by measuring the
displacement of water molecules across brain tissue components. Fractional anisotropy (FA) obtained
from DTI describes the degree of anisotropy of a diffusion process, which can show the treatment effects
associated with the changes of speci c area of the white matter ber using voxelwise statistics on the
skeletonised white matter tracts [17].
Tuina has been recorded in the classic work of ancient Chinese medicine Huangdi Neijing, which has
played an important role in the health of Chinese people for thousands of years. It takes advantage of the
hands of the therapist to manipulate the surface of the patient, including relaxation techniques, such as
pressing, kneading, etc., which has signi cant analgesic effect, improving mood, improving patients’
con dence in prevention and treatment, and promoting rehabilitation, and reduce the use of health
services[18, 19]. Tuina also can relieve the pathological fatigue of muscles, restore the physiological
balance of muscles and bones[20], regulate the expression of TNF-α, MMP-13, integrin α1 and integrin β1
to inhibit the apoptosis of chondrocytes, promote the metabolism of cartilage extracellular matrix, and
inhibit the degeneration of articular cartilage[21]. In addition, a large number of domestic and foreign
studies have also shown that education is conducive to the treatment of KOA[22, 23].
Tuina is a promising treatment option for KOA[1], which is based on the theory of meridians and
acupoints and modern anatomy. Many studies have shown that Tuina is safe and effective for KOA in
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terms of pain, stiffness, physical function, quality of life, articular cartilage wear, ligament damage and
in ammatory response[24–27]. As the well documented effects on pain, Tuina has been recommended
for the prevention and cure of KOA by the Chinese guideline and expert consensus[1, 28]. Under the
guidance of the theory of TCM, doctors mainly use their hands to do the standard Tuina Manipulation on
the patient’s body surface, which can dredge Channels and Collaterals, activate Qi and Blood circulation,
etc., so as to achieve the relief purpose of treating KOA pain and other symptoms[29]. Meanwhile, Tuina
treatment could affect the brain plasticity such as structure and functional activity in the patients with
chronic pain[14, 15, 30–32].
However, there are few researches on the longitudinal effect and central analgesic mechanism of Tuina in
patients with KOA chronic pain, which hinders its wider application in clinic worldwide. The current study
aims to (1) investigate the brain alternations in KOA chronic pain patients with combined clinical
assessments and structural, DTI and fMRI techniques and (2) explore the longitudinal mechanism of
brain plasticity changes after Tuina pain relief treatment for KOA patients compared to health care
education treatment.

Methods/design
Participant recruitment
All patients with KOA will be recruited from the Tuina department of Yueyang Hospital of Integrated
Traditional Chinese and Western medicine, Shanghai University of TCM. Meanwhile, potential patients
will also be recruited through posters, the internet and lea ets. In addition, written informed consents will
be taken from all patients. A total of 60 patients with KOA chronic pain will be randomly divided into
Tuina group and Education group in a 1:1 ratio.
This study protocol has been approved by the Ethics Committee of Yueyang Hospital of Integrated
Traditional Chinese and Western Medicine, Shanghai University of TCM. The trial was also registered to
the Chinese Clinical Trial Registry.
Study design
This is a single-center and parallel randomized controlled trial. A total of 60 participants diagnosed with
KOA based on American College of Rheumatology (ACR) criteria (1991 revised version)[33] will be
considered as eligible patients. They will be randomly allocated into two equal groups with 30 patients in
each group, including a Tuina group and a Education group. The interventions of both groups will last for
30 min and be carried out twice each week. The treatment period will be 12 weeks and the follow-up
period will be 48 weeks.
Outcome measurements and MRI scans will be assessed at the baseline, the 6 and 12 weeks after
treatment, followed by 48 weeks of clinical follow-up. The changes of clinical variables and cerebral
activity of each group will be analyzed after data collection.
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Assessor and analyst will be blinded to the group assignment in the study. Outcome assessment and
statistical analyses will be performed by independent researchers who are blinded to the patient
assignment. The trial owchart and study design are shown in Figure 1 and Figure 2, respectively.
Inclusion criteria
1. meet the diagnostic criteria for KOA set by the ACR in 1991[33]
2. are aged between 40 and 60 years, right-handed, left knee pain
3. have I-II degree knee-joint radiological change on the Kellgren-Lawrence scale
4. have an average knee-pain score on a VAS ≥ 3 (range from 0 to 10) in the past 3 months
5. Volunteer to take part in the study and sign the informed consent form
Exclusion criteria
1. Are taking analgesics or anesthetics in the past 1 month that may in uence brain-imaging outcomes
2. Having received any other treatment in the past 1 month
3. Are pregnant or lactating women
4. Are suffering from mental disease, neurological disease, infectious disease, gastrointestinal disease,
cardiovascular and cerebrovascular disease, immunologic disease, respiratory disease or kidney
disease, any other chronic pain symptoms, or have a history of brain injury with loss of
consciousness
5. Are diagnosed as cancer, tuberculosis, rheumatism or rheumatoid arthritis, gout, joint trauma
6. Have MRI contraindications such as claustrophobia, cardiac pacemaker, de brillator, heart stent,
intrauterine device
7. Have skin lesion around the knee joint
Suspension criteria
1. Are not suitable to continue to participate in the study due to adverse events or serious adverse
events during the trial
2. Are not suitable to continue to participate in the study because of serious deterioration of disease or
some complications and special physiological changes
Dropout criteria
1. withdrew from the study
2. Loss of contact
Sample size
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Sample size is required to compare two group mean values. The calculation method of bilateral equality
of two samples is adopted[34] for two groups of A = Tuina group and B = Education group. Suppose H0:
μA−μB=0, H1:μA−μB≠0. According to the previous relevant research and the pre experiment results[24,
35], we expect the VAS score difference between and after Tuina as μA = 3, and the VAS score difference
between and after health care education intervention as μB = 0.7, if assuming that the standard deviation
σ of the two groups is equal, that is, σ=2.1. If we set α=0.99 as the type I error, β=0.10 as the type II error,
and 1-β=0.90 as the power, the nal result is that we need at least 25 samples in each group.
Many MRI studies reported statistical signi cance with 12 to 21 patients per group[17, 36-38]. In order to
have a powerful and repeatable statistical effect, we require 25 patients per group in this trial.
Considering a 20% dropout rate and the possible excessive head motion during scanning, it will include
30 KOA participants in each group. In summary, we plan to enroll 60 participants and each group will
undergo MRI scans to investigate different central mechanisms between Tuina and health care education
treatments.
Randomization
Eligible patients will be randomized in a ratio of 1:1 to the Tuina group and the Education group with 30
patients in each group using simple randomization by the professional responsible for data statistics of
the subject. The random number lists will be created will be generated by a random number generator
(IBM SPSS Statistics version 21.0 software; IBM Corp., Armonk, NY, USA) and will be sent to the therapist
with sequentially numbered, opaque and sealed envelopes by an independent assistant. The therapist will
open random-allocation envelopes and allocate the participants accordingly to the Tuina group or the
Education group.
Blinding
Participants and therapists will not be blinded to treatment allocation, due to the limitation of the Tuina
treatment and the education intervention. The evaluators, data managers, and statisticians will be blinded
to the group allocation in the outcome evaluation procedure and data analysis for the sake of reducing
the risk of bias.
Interventions
The participants will receive a total of 24 treatments in 12 weeks. The doctors must have at least 10
years of experience with Tuina treatment and be skillful in health care education for the participants. In
addition, they are required to have passed a clinical test to make sure that the consistency of the trial is
administered.
Tuina group
The selected acupoints for the Tuina treatment include EX-LE02 (heding), EX-LE04 (neixiyan), EX-LE05
(xiyan), GB34 (yanglingquan), SP10 (xuehai), ST34 (liangqiu), ST32 (futu), BL40 (weizhong), BL57
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(chengshan), GB31 (fengshi) and Ashi acupoints around the knee joint. An ashi point is a temporary
acupoint where there is a sensation of acid, distension and pain, which can appear anywhere in the knee
joints[39].
Referring to previous studies[29, 40-42], the Tuina procedures are as follows: First, the patients are in a
supine position. The doctor stands on the side of the patient. The Pressing and Kneading Manipulation of
Tuina is applied to the anterior acupoints around the affected knee joint for 10 to 15 min, with the thumb
to achieve Deqi sensation, which is commonly regarded as an indicator of manipulation e cacy[43, 44].
Second, the patients are in a prone position. Then the physician will perform the same manipulation on
the patient’s posterior acupoints around the affected knee joint for 10 to 15 min. It plays the role of
relaxing sinews and activating collaterals with the theory of TCM. Every patient will receive 30 min
manipulation each treatment, two treatments per week for 12 weeks.
Education group
The education intervention will be given to the participants with two sessions per week. The rst health
education session is a group meeting using a PowerPoint presentation, which will last 30min. An
educational booklet and a video will be given to the patients to do the home-based online e-learning
module. The later sessions will be conducted as one-to-one communication focused on personal needs to
guide patients to implement the key education in their lives. The program includes two broad
components: (1) introduce key concepts of pain biology and (2) present speci cation of recovery.
Each patient will be given an introduction about the underlying mechanisms, predisposing factors, and
prognosis of KOA. Pain will be explained as the conscious part of the response, which can be in uenced
by many factors as a protective output. Interventionists will formulate speci cation of daily routines for
patients, for example keeping the knees warm, keeping a healthy diet and prevent obesity, maintaining
bene cial posture and abandoning bad habitual posture, avoiding overwork, etc.
Concomitant medications and other interventions
Patients with KOA will be instructed not to take any caffeine (tea and coffee, etc.) , any other medications,
weight-loss techniques or physical activity, etc. to avoid confound interference for the analgesic effect of
intervention of two groups. In cases of severe knee pain, ibuprofen (300 mg per capsule with sustained
release) will be allowed as rescue medication and should be recorded on the knee-pain diary. After the
end of the study, patients will be taught weight-loss techniques and physical activity. Patients are also
asked to record the name, dose, date, frequency and the exact time of the medications used, and to report
to the researcher if they take any medications during the study.
Safety evaluation
Adverse events refer to the unexpected responses that occur during or after treatment, which can lead to a
hospitalization or even threaten life. The trial should be suspended and immediate process is
indispensable whenever we encounter adverse events. We should record the details in the case report
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forms (CRFs). The e cacy and safety of the intervention will be evaluated after 6, 12 weeks’ intervention
and 48 weeks’ follow-up subsequently. In addition, evaluators can be reformed with the clinical
symptoms and AEs whenever the patients meet something important.
Outcome measurement
The clinical outcome will be measured by six self-report questionnaires, which can re ect the pain degree,
pain sensation, pain emotion and quality of life.
The primary outcome measurements is VAS[45]. VAS is used to assess the current degree of pain. VAS is
a 10-point scale selected to quantitatively measure the level of KOA pain during the study, for which 0
means None-of-Pain while 10 represent the unbearable pain.
The secondary outcomes are SF-MPQ[46], WOMAC[47] and SF-36[48]. SF-MPQ is used to assess pain
perception experience and focuses on evaluating the sensory and affective components of knee pain. It
mainly consists of 15 descriptors (11 sensory and 4 affective) rating on an intensity scale as 0 = none, 1
= mild, 2 = moderate, and 3 = severe. A higher total score indicates more severe pain. The WOMAC is a
self-administered questionnaire consisting of 24 items divided into three subscales: pain (5 items),
stiffness (2 items) and physical function (17 items). These measurements will be used to subsidiarily
evaluate the symptom and quality of life improvement. Furthermore, to investigate the in uence of
emotional state on the brain activity, HAMD[49] and HAMA[50] will be used.
MRI data acquisition
MRI data will be acquired with a 3.0-T magnetic resonance scanner (SIEMENS MAGNETOM Verio syngo
MR B17, Germany) with a 32-channel phase-array head coil at the Medical Imaging Department of
Yueyang Hospital of Traditional Chinese and Western Medicine, Shanghai University of TCM. Participants
are asked to close their eyes, wear earplugs, keep their heads still throughout the scan, keep relax and
stay awake, without thinking of anything particular during the whole scan.
Prior to the blood-oxygen-level-independent (BOLD) resting-state functional images, a high-resolution T1
image for each subject will be acquired with spin echo (SE) sequence, transverse sagittal scan, ip angle
(FA) = 9°, pulse repetition time (TR) = 1900ms, echo time (TE) = 2.93ms, eld of view (FOV) = 256×256
mm2, slices 160 and slice thickness = 1mm.
Diffusion tensor imaging will be measured with the axial DTI mapping sequences, TR = 10000 ms, TE =
89 ms, matrix = 240 × 240, slice thickness = 2 mm, B-value1 = 0 s/mm2, B-value2 = 1000 s/mm2, 30
directions.
The BOLD resting-state functional images will be obtained with echo-planar imaging (EPI) sequence as:
coronal axial scan, 33 slices, 4mm thickness, TE = 30ms, TR = 2000ms, FOV = 220 x 220 mm2, voxel size
= 3.4 × 3.4 × 4.0 mm, FA=90°, scanning time 8 min 8 sec, 240 volumes in total.
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The MRI outcome include: structure - gray matter density, cortical thickness, subcortical nuclei volumes;
diffusion - FA and MD of white matter integrity; fMRI - functional connectivity (FC).
The 3D T1 structure data analysis will be performed by FSL tools (FMRIB Software Library)[51]. SIENAX
(part of FSL 5.0)[52] will be used to obtain the volumes of neocortical gray matter (GM), total GM and
white matter (WM) etc. The normalized volumes of subcortical regions such as hippocampus and
thalamus will be estimated from FMRIB’s integrated registration and segmentation tool (FIRST) (part of
FSL 5.0, FMRIB Software Library)[53]. The cortical thickness at each vertex will be obtained using
FreeSurfer (http://surfer.nmr.mgh.harvard.edu). DTI data processing pipeline will follow diffusion toolbox
in FSL to obtain FA and MD images, and voxewise tract based spatial statistics (TBSS) method will be
applied to examine FA/MD changes. For the resting state fMRI data, preprocessing and functional
connectivity analysis will be performed by SPM12 software (SPM12, Wellcome Department of Imaging
Neuroscience, London, UK; http://www. l.ion.ucl.ac.uk/spm/) with MATLAB 2013b (Mathworks, Inc.,
Natick, MA, USA).
Data collection and monitoring
The screeners will collect data on the baseline characteristics when the patients are recruited. Case report
form (CRFs) includes observation and scanning time points, outcome measures, adverse events and
safety evaluations. Doctors are blinded to evaluate various clinical pain indicators and ll in relevant
information timely and accurately according to the requirements of CRFs. Only outcome assessors can
access to the CRFs and perform double-data entry. Then two data administrators, who are beyond the
research team and blinded to group allocation, will independently receive the completed CRF and enter
them into an Excel database (Microsoft, Redmond, WA, USA). They are required to have completed
rigorous training for the data monitoring. Then they will entry the real-time data in the Chinese Clinical
Trial Registration Center, in which the electronic data management system will be used to track and
monitor the test data in real-time in the Department of Science and Technology in Yueyang Hospital.
Statistical analyses
When processing and analyzing clinical data, the intention-to-treat principle will be followed with SPSS
21.0 statistical software (IBM, Armonk, New York, USA) by statisticians who are blinded to the group
allocation.
The baseline characteristics will be expressed with descriptive statistics for the two groups, which are
reported as the mean±standard deviation. A Kolmogorov-Smirnov test with Lilliefors correction will be
used to analyze all quantitative variables to determine whether they follow a normal distribution.
Parametric statistics (Tukey test) or nonparametric statistics (Wilcoxon rank-sum test) will be used for the
within and between-group analyses in accordance with the results of the homogeneity and normality
analyses. When initial homogeneity and normality of data distribution are found, repeated measures
analysis of variance (ANOVA) will be implemented, or the Friedman test and Kruskal-Wallis test will be
used when initial homogeneity but not normality of data distribution is found, or a linear mixed model will
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be adjusted for the baseline value if the initial homogeneity is not found. Adverse events in each group
will be documented as percentage for safety assessments using the chi-square test or Fisher’s exact test.
The statistical signi cance is de ned as P < 0.05, and the 95% con dence interval will be reported.
Quality control
During the processing of the trial, quality control will be conducted with the management of the steering
committee. To ensure the consistency of methods, professional trial method and regular monitoring
technique should be trained before the researchers participate in the trial. The steering committee and
ethics committee should be informed if the study protocol is modi ed or corrected.

Discussion
Chronic pain of KOA is not completely consistent with the clinical imaging performance of the knee
joint[54], which is very common in clinical diagnosis and treatment, such as there is still a high probability
of pain after successful operation[55]. This may be due to the fact that the brain plays a key role as the
integration center of neural signals[56]. Reducing joint pain is an important part of KOA treatment
recommendations in the international OARSI guidelines (2014)[57] and Chinese Osteoarthritis Diagnosis
and Treatment Guidelines (2018)[1].
Tuina belongs to the key noninvasive and non-drug therapies of TCM with distinctive characteristics[58,
59], which has been used for pain relief in KOA for more than a thousand of years in China and some
other surrounding countries. Although thalamus is an important part of pain matrix, previous studies
have also found abnormal thalamus structure in patients with KOA[60], but the regulatory mechanism of
thalamus and related brain regions involved in Tuina analgesia is still unclear, especially the relationships
among different brain tissues and the relationship between different brain tissues and clinical behavioral
indicators are still unclear, which limits the promotion and application of Tuina. Therefore, it is necessary
to give full play to the advantages of Tuina, evaluate the analgesic effect and central mechanism, so as
to better alleviate the pain of KOA.
Multimodal MRI is a cutting-edge technology in the study of pain brain network mapping and analgesia
mechanism. It can explore the mechanism of pain, evaluate and predict pain, and is widely used in brain
science and pain research. The brain MRI is one of the most commonly used neuroimaging technologies
in the study of central mechanism, which has the advantages of its high quality of spatial resolution, no
radiation, rapid imaging velocity, non-invasion and affordable price[60-63]. The pathogenesis of chronic
pain and persistent pain of KOA are closely related to the subcortical structures and morphological
parameters of subcortical nucleus[16]. Diffusion tensor imaging (DTI) can quantitatively measure
diffusion tensor and fractional anisotropy (FA) to examine the microstructure and macrostructure of
white matter in vivo[64, 65]. fMRI has been widely used in the clinical and theoretical studies of Tuina
analgesia for KOA[66], cervical spondylosis[30, 67], lumbar disc herniation[68, 69], low back pain[15], etc.
[40, 70-72] and to reveal the central mechanism of Tuina analgesia, which is related to the functional
changes of amygdala, hypothalamus, nucleus accumbens, hippocampus, cingulate gyrus and other
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areas[66, 70]. As a main type of fMRI, rest-state fMRI has the advantage of providing more
comprehensive information than task-related fMRI on the functional architecture of the brain[73]. The
cross study of this frontier technology and Tuina can better explain the mechanism of analgesia and
solve the pain problem.
This clinical trial will not only study the multi-dimensional evaluation of knee osteoarthritis pain, but also
evaluate the physical function, quality of life, mental status and so on. Through the combination of
clinical behavior and multimodal MRI indicators, such as brain function indicators (FC), brain structure
indicators (FA, MD, GMV), brain network properties, to carry out con rmatory and interactive Tuina
analgesia research, which can ll the blank of brain pivot analgesia research in Tuina discipline in this
eld.
In addition, due to the great difference between humans and animals, as well as the particularity of Tuina
manipulation, it is di cult to verify the central regulatory mechanism of Tuina intervention on KOA
analgesia in animal experiments, and there are too many uncontrollable factors. The application of
multimodal MRI to Tuina discipline can clearly explore the brain central characteristics of KOA pain only
in clinical trail, comprehensively and deeply analyze the central analgesic regulation mechanism of KOA
patients with chronic pain after Tuina, which is a new trend in the future research of Tuina, and also
provide a reference experimental paradigm for the cross study of analgesic effect of TCM non-drug
therapy.
Study limitations
In this study, there is an inevitable limitation that it is di cult to control the methodology of blinding
during the physical and health care education intervention, which cannot be blinded for the participants
and therapists. The blinding quality should be monitored to control the questionnaire measurement
credibility, which is composed of the assessors, the administrators, and the data analysts. In summary,
this brain MRI trial is designed to investigate the central mechanism of Tuina in the treatment of KOA by
comparing that of Education group, and by analyzing the correlation between the cerebral activity
changes and clinical variable changes, so as to provide visualization reference for the clinical application
of Tuina for KOA management.
Trial status
This trial is recruiting patients now. Participant recruitment started in Sep. 2020, and is expected to end in
Dec. 2022. The version of this protocol is the 1th version and the completion time is 8, Sep. 2020.

Abbreviations
KOA:knee osteoarthritis; VAS:the Visual analog scale; SF-MPQ:the Short-Form McGill Pain Questionnaire;
HAMD:the Hamilton Depression Scale; HAMA:the Hamilton anxiety scale; WOMAC:the Western Ontario
and Mcmaster Universities; SF-36:the Short From 36 Survey Questionnaire.
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