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Abstract

Background Patellofemoral pain syndrome (PFPS) is a chronic disease. Its early symptoms are mild and can be
relieved by rest after the pain. If there is no effective rehabilitation, it may develop into patellofemoral arthritis. Physi-
otherapy and appropriate exercise intervention can improve PFPS and postural control during exercise. Tan Tui (TT)
is an effective means to improve postural control. Whether combined kinesio taping (KT) can be used as an effective
treatment for PFPS patients'recovery has not yet been confirmed.

Methods/design Seventy-two eligible patients with early-stage PFPS will be recruited and randomized into 4
groups: TT+KT group (n=18), TT+KTp group (n=18), KT group (n=18), and CON group (n=18). The TT+KT group
was treated with TT combined with KT intervention; the TT+KTp group was treated with TT and KT placebo technical
intervention; the KT group was treated with KT intervention alone; the CON group was treated with routine activities.
All 4 groups received 30 min, three times a week, for a total of 6 weeks of intervention training. Measurements will be
performed at baseline, mid-intervention (4 weeks), and post-intervention (6 weeks) with visual analog scale/score,
(VAS), Knee joint Lysholm function score (Lysholm), UniPedal Stance Test (UST), Star Excursion Balance Test ( SEBT),
Relative Peak Torque, (RPT), and Knee joint Position PercePtion (KJPP), to check the maintenance of the effect of any
intervention.

Discussion For the first time in this trial, the impact will be evaluated. If the results are the same as expected, they
will provide evidence that TT combined with KT sticking intervention can promote the posture control of patients
with early PFPS.

Trial registration Chinese Clinical Trial Registry ChiCTR2100051166. Registered on 15 September 2021.
Keywords Patellofemoral pain syndrome, Wushu, Physiotherapy, Randomized controlled trial

Background

Patellofemoral pain syndrome (PFPS) refers to a muscu-
loskeletal pain condition caused by patellofemoral joint
activity [1]. It is the most common 20.65% of 10—35-year-

jCOfTGSPf“dencei old sports youth [2, 3]. The main symptoms are anterior
ingjing Ji . . . ..
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Jiangsu 211189, China activity [4], which not only affects the quality of life of
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patients, but also increases their medical costs [5]. Stud-
ies have shown that the early symptoms of PFPS are mild
and can be relieved by rest after the pain. If there is no
effective rehabilitation, it may develop into patellofemo-
ral arthritis, which will have a long-term impact on the
patient’s knee joint health [6]. At present, there is no
academic consensus on the occurrence mechanism of
PEPS, and most people believe that it is a combination
of various factors. It is mainly related to abnormal patella
position [7], insufficient gluteal and quadriceps muscle
strength [8], abnormal soft tissue tension around the
knee joint [9], and patellofemoral joint overload [10].

At present, PFPS interventions are numerous and
gradually standardized. It focuses primarily on exercise
therapy and has been shown to relieve pain and improve
function in the early, middle, and long term [11]. Exercise
therapy includes quadriceps exercises [12], hip strength
exercises [13], stretching exercises for tissues around
the knee joint [14], gait retraining [15], and core muscle
exercises [16]. A systematic review of studies discussing
the effectiveness of interventions in patients with PFPS
reported consistent evidence of pain reduction and func-
tional improvement after several weeks of exercise ther-
apy [17-20].

In addition to exercise therapy, other interventions
for PFPS have also achieved significant results, such as
kinesio taping (KT). Patellar taping was first proposed by
Moconel, which uses taping to pull the patella from the
lateral side of the knee to the medial side of the knee to
correct the abnormal trajectory of the patella [21]. On
this basis, Kinesio proposed the KT technique, which can
reduce pain in patients with PFPS [22], improve lower
extremity function [23], and increase the knee flexion
angle to improve lower extremity postural control [24].
Studies have shown that KT can improve functional
abnormalities and enhance quadriceps muscle strength
in athletes with PFPS [25], but the results of a systematic
review by Barton et al. showed that the use of KT tech-
nology could reduce knee pain in the short term, but not
in the long term [26]. Therefore, more studies are needed
to verify the positive effect of KT on PFPS patients.

Wushu is known as “Southern Boxing and North
Legs” Tan Tui (TT) is a typical example of the Northern
School’s proficient leg technique. It is characterized by
fast and powerful, left and right symmetry, simple shape,
easy to learn, and neat power frame [27]. It is a classic
essential skill exercise of Chinese martial arts, known as
the “Beginner’s Guide to Playing TT. After practice, it
will have a positive impact on the practitioner’s strength
and stability, and other physical qualities. At the same
time, it can stabilize the footwork of the lower limbs, and
all parts of the body can be developed in a balanced way.
When it is static, it is straight and stretched, and when it
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is moved, it is quick to shoot, which plays a vital role in
the control of body posture [28, 29]. At the same time,
the ancient Chinese classics of boxing pointed out that
the effect of TT is “increasing vigor, steady posture, prac-
ticality, and strengthening muscles and bones,” which can
significantly improve the lower limb strength and balance
ability of practitioners [30]. Professor Zhang Wenguang’s
book on sparring also holds the same point of view [31].
Therefore, TT is an effective means to improve the ability
of postural control, but intervention for PFPS patients is
rare at present, especially the intervention for Taijiquan
PFPS patients.

Currently, there is insufficient evidence to demonstrate
the effect of TT or combined with KT on the efficacy
and postural control of patients with PFPS. At the same
time, the longer the duration of patellofemoral pain, the
less successful the treatment will be [32]. Therefore, this
paper takes PFPS patients as the intervention object and
observes the effect on the curative effect and posture
control of PFPS patients through TT or combined KT
intervention. Evidence support for prevention.

Methods/design

Study purposes

The purpose of this article was to observe the effect of
6-week TT or combined KT on the efficacy and postural
control of patients with early PFPS.

Study design

This is a single-blind randomized controlled trial that
recruited 72 eligible early PFPS patients and randomly
divided them into 4 groups: TT +KT group, TT +KTp
group, KT group, and CON group with a ratio of 1:1. The
TT+KT group was intervened with TT combined with
intramuscular tape; the TT +KTp group was intervened
with TT and intramuscular tape with placebo technical
intervention; the KT group was intervened with intra-
muscular tape alone; the CON group was performed
with routine activities. Measurements will be taken at
baseline, mid-intervention (4 weeks), and post-interven-
tion (6 weeks) to examine the maintenance of any inter-
vention effects.

Patient public involvement

The participant flow for this trial is shown in Fig. 1. This
protocol follows the Standard Protocol Items: Recom-
mendations for Interventional Trials (SPIRIT) guidelines
and meets the SPIRIT checklist (see Additional file 1).

Sample size calculation

The sample size was estimated by the software G*Power
3.1.9 [33]. According to the experimental design of
4 (group) * 3 (time) in this study, repeated measures
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Fig. 1 Proposed participant flow. TT+KT, kinesio taping +Tan Tui; TT+KTp, placebo kinesio taping +Tan Tui; KT, kinesio taping; CON, control group

analysis of variance was used to test the research hypoth-
esis. Under the effect size of 0.25, a of 0.05, and power
of 0.8, the sample size requirement was 64 people. After
considering the dropout rate of 10%, the overall sample
size was calculated to be 71 people. At the same time,
combined with the proportionality of the sample size
between groups, the final sample size was determined to
be 72 people, and each group was about 18 people.

Setting and recruitment

This study will recruit PFPS patients through WeChat,
flyers, and Weibo in the Football Academy of Beijing
Sports University, China. The exercise intervention was
independently supervised by 3 research assistants at the
University, and the other research assistants indepen-
dently conducted data collection. Due to the impact of
the new crown epidemic, this study will officially start
recruitment in October 2022.

Participant eligibility

PFPS patients were recruited for sports-specialized
college students at a university in Beijing. Diagnos-
tic criteria [34-36] are as follows: (1) retropatellar or
peripatellar pain for >4 weeks; (2) at least two induced

pains when completing functional activities such as
hopping on one foot, going up and down stairs, squat-
ting, running, kneeling, and bending knees for a long
time; (3) VAS score>2 when the pain was the most
severe in the last week; (4) Lysholm score<70; (5) at
least two of the following signs were positive: tender-
ness on the patella or patella circumference, crepitus
on the patellofemoral joint surface, Fear test, patel-
lofemoral grinding test, knee extension resistance test,
single foot squat test. Inclusion criteria were (1) aged
18-30 years; (2) met the diagnostic criteria and had
unilateral involvement; (3) did not receive medication
or physical therapy; (4) voluntarily signed informed
consent. The exclusion criteria were: (1) damage to the
tissues around the knee; (2) structural damage to the
knee, such as fracture, meniscus tear, or osteoarthri-
tis; (3) allergy to KT; (4) physical activity Medical con-
traindications (such as cardiovascular disease); and (5)
Inability to adhere to the intervention due to personal
or other reasons. All subjects voluntarily signed a writ-
ten informed consent form before the intervention and
were given an explanation of the research process by
the researchers, strictly following the ethical standards
of the Declaration of Helsinki.
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Randomization, allocation, and blinding

In this trial, the assessments and treatments were per-
formed by different therapists. The evaluator was blinded
to the subjects’ assignment. All the intervention proce-
dures were performed by the same physiotherapist with
experience in the field of sports physical therapy. Both
the physiotherapist and the participants were blinded
to the purpose of the study. In addition, a different
researcher, blinded to the object of the study, carried out
the data analysis.

Intervention

Intervention plan

Kinesio taping

KT function correction technology is a kind of KT tech-
nology [37]. The width of the patch is 5 cm, the thick-
ness is 0.05 cm, and it has 70% tension. It is pasted on
the skin of the quadriceps muscle, and the natural ten-
sion is used to move along the muscle to the tendon, so as
to maximize the flexion of the knee joint, the two caudal
ends of the muscle tape meet down the tibial tuberosity
along both sides of the patella. The calculation of the per-
centage of tension is based on the length of the KT tile
on the paper (0%), and the tape is stretched at maximum
tension to measure its length (100%). Therefore, the ten-
sion required for KT in this study was 70%, which is 70%
of the length between the maximum available tension
(100%) of the tape and the base point (0%) [38]. After the
taping was completed, the subjects were asked whether
there was pain, and they performed half-squatting move-
ments to compare the pain, and the taping was com-
pleted if there was no pain.

Placebo kinesio taping

The application of the patch was the same as before, but
the tension of the patch was 0%, and the patch was only
attached to the ankle joint of the subject without any
stretching. Both functional correction taping and placebo
taping techniques were applied to the subject’s bilateral
quadriceps and taped once every 5 days [39, 40].

Tan Tui

The selection of the TT exercises is based on the physi-
ological characteristics and physical fitness status of the
students in the Taijiquan special class. Through the clas-
sification and statistics of the ten-way TT movements 31
compiled by Professor Zhang Wenguang. The propor-
tions of lunges and leg movements were 61% and 17%,
respectively, accounting for 78% of the total number of
10-way TT movements. Therefore, this study selects
lunges and slings. The sling exercises include three
parts: (1) preliminary movements: standing side by side,
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lunges clasping fists, and lunges punching; (2) TT exer-
cise movements: right Hengquan, right punch, right leg,
right lunge punch, left lateral punch, left punch, left leg,
left lunge punch; (3) Closing movements: standing side
by side (Fig. 2).

In this study, the intervention cycle of bouncing leg
exercise lasted for 6 weeks, 3 times a week, 30 min each
time. The intervention was divided into two stages of
motor learning in the first 1 week and motor improve-
ment in the last 5 weeks. Movement learning stage: The
subjects learn new movements in the first week, and can
complete a set of movements independently and basically
meet the specifications of each movement. The move-
ment improvement stage in the last 5 weeks: the static
time of each movement practice is gradually increased
from 1 to 5 s, and the interval time is 1 min, 1.5 min,
2 min, 2.5 min, and 3 min, respectively. Each repetition of
the exercise can improve its posture control ability.

The requirements of the leg-bounce exercise: the coor-
dination of the strength of the movement and the breath-
ing should be paid attention to during the practice of
each movement of the leg-bounce. The method of each
movement follows the law of lower limb exertion that
starts from the root, follows the middle, and reaches the
slightest. The breathing follows the principle of “lifting
the breath” and “supporting the breath” [41], and in terms
of technical movement standards, the lunge follows the
competition rules of martial arts routines ( 2012) [42],
the technical movement of the TT requires the support
leg to be upright, the spring kick leg to be level with the
ground, and the support leg and the pop-up leg to main-
tain about 90°.

CON
Do regular physical activity as usual.

Outcome assessment test indicators
Primary outcome

(1) Visual analog scale/score (VAS): VAS was used to
evaluate the pain of PFPS patients before and after
intervention [43]. On a 10 cm long walking scale,
one side has 10 scales, and the two ends are 0 and
10, indicating no pain and the most severe pain,
respectively; the other is colored from light to dark,
showing different degrees of pain. When using
it, turn the scaled side away from the patient, and
let the patient mark the corresponding color on
the ruler that can represent their pain level, and
score [44] according to the position marked by the
patient.

(2) Knee joint Lysholm function score (Lysholm):
Knee joint function is evaluated by the Knee Joint
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Fig. 2 Tan Tui training movement [31]

(3)

Lysholm Function Score (LKSS), which has been
proven to have good reliability and validity [45].
The parameters of the scale (total score 100) mainly
include lameness (5 points), twisting (15 points),
pain (25 points), support (5 points), instability (25
points), swelling (10 points), Going up and down
stairs (10 points), squatting and standing up (5
points), basically covering all symptoms of patients
with patellofemoral joint disease. The size of the
score is positively correlated with the functional
status of the knee joint of patients, and the higher
the score, the better the joint function [46].

Static balance: The static balance ability of the
dominant side of the subjects was assessed by the
UniPedal Stance Test (UST) with eyes closed. UST
has been shown to have high scoring reliability
(ICC=0.998) [47], and its test refers to the method
of previous literature [48]. Before the formal test,

(4)

the subject’s heart rate should reach a quiet level,
and perform 4 test exercises. At the beginning of
the formal test, stand on one foot with eyes closed
according to the test requirements, and stop tim-
ing when the supporting leg is displaced, eyes are
opened, or the non-supporting leg touches the
ground. Each subject repeated the test 3 times with
20 s rest intervals, and the average of the 3 test
scores was the final test score of the subjects.

Dynamic balance: The Star Excursion Balance Test
(SEBT) was used to evaluate the dynamic balance
ability of the dominant side of the subjects. SEBT
is a comprehensive quality, including strength, flex-
ibility, and coordination quality, which is widely
used to evaluate the dynamic stability of lower
limbs [49], and its test method refers to previous
studies [50]. Before the formal test, to reduce the
test error caused by the learning effect, the subjects
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performed the test practice 4 times. In the formal
test, the subject (left or right foot) is required to
stand on one foot, with both hands on the hip, and
the non-supporting leg is extended as far as pos-
sible in front of the supporting leg, the back-inward
direction, and the back-outward direction, respec-
tively, and the non-supporting leg is retracted and
close to the supporting leg, then start the next
reach. The subject’s supporting leg moved, the
non-supporting leg touched the ground, or the
non-supporting leg reached quickly and far rather
than sustained force during the test was considered
a failure. The subject’s measurement in each direc-
tion is 3 times, with a 20-s rest between each time.
The average of the 3 test data is the subject’s final
score in that direction, and the total comprehen-
sive value is the average of the 3 directions. SEBT
has been shown to have good internal reliability
(ICC=0.86—-0.94)52 [51] and test—retest reliability
(ICC=0.89-0.93) [52].

Secondary outcome

Knee joint isokinetic muscle strength test

The Isomed 2000 isokinetic muscle strength test sys-
tem in Germany was used to test the isokinetic mus-
cle strength of the dominant side of the subject. After
the subjects are fully warmed up, the tester conducts a
guided test and conducts adaptive exercises on the test
system. In the formal test, a sitting position was used,
the thigh and trunk were fixed, the knee joint range of
motion was set to be 0-100°, and the test angular veloc-
ity was 60°/s. Studies have shown that this angular veloc-
ity can better reflect the level of knee flexor and extensor
muscle strength [53]. Knee flexion and extension tests
were performed 5 times each. The flexor muscles were
measured first, and then the extensor muscles were
measured. The dominant leg was tested first and then
the non-dominant leg was tested. The interval between
each test was 60 s, and the average was taken as the final
test score. The test index is Relative Peak Torque (RPT),
representing the peak torque per unit body weight. The
larger the RPT value, the greater the knee joint muscle
strength.

Knee joint proprioception test

The German Isomed 2000 isokinetic muscle strength
test system was used to test the subject’s dominant knee
joint position perception (Knee joint Position PercePtion,
KJPP) evaluation. The knee joint position awareness test
adopts the passive position awareness reduction method,
and the target angle is 45° [54] of knee joint flexion. Dur-
ing the formal test, the subject’s knee joint was driven by
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the instrument to the target angle, and then the subject
felt the angle for 5 s and returned to the starting position.
Then, the knee joint was driven by the instrument at a
speed of 1°/s. When the subject felt that the target angle
was reached, the brake switch was quickly pressed to
record the actual angle of the subject. The subject’s posi-
tion sense is the absolute value of the difference between
the actual angle of its reset and the target angle. The
smaller the value, the better the position sense.

Safety measurements

Any unexpected adverse events that occurred during
the 6-week intervention period will be reported to the
research assistant, and the causal relationship between y
and Tan Tui exercises and kinesio taping effects will be
evaluated. If a severe sports injury or other adverse event
occurs, the research assistant will immediately report to
the project leader and the Sports Science Ethics Commit-
tee of Beijing Sport University; they will decide whether
the participant needs to withdraw from the study.

Data collection

Subject demographics will be collected during the
recruitment process. Data on primary and second-
ary outcomes will be collected by professional outcome
assessors at baseline, at 4 weeks of intervention, and at
6 weeks of intervention. All outcome assessors had stand-
ardized training on test methods prior to intervention
to ensure that all subjects had the same test conditions.
To ensure the attendance of students and provide more
complete data results, we will provide all students with
free professional TT teaching services, free knee pain
treatment, and a reward of 100 yuan. It will be released
via WeChat after 6 weeks of intervention.

Data management

The primary and secondary results of the test will be
recorded through the case report form (p-CRF), and the
paper version of the data will be processed electroni-
cally through the free data management software Epi-
Data Manager on time. Two result evaluators separately
reviewed and confirmed the data, and converted it into a
format that can be used for statistical analysis.

Statistical analysis

Statistical analysis will be performed by the Statistical
Package for Social Sciences (The Statistical Package for
Social Sciences, SPSS 23, SPSS Inc., Chicago, IL, USA).
ShaPiro Wilk will be used to test whether the variables of
the two-way multivariate analysis of variance conform to
the normal distribution. One-way multivariate analysis of
variance will be used to compare the baseline age, height,
and weight data of participants, to explore whether there
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is homogeneity between groups. Descriptive statistical
analysis will be conducted in the form of mean + standard
deviation. Two-way multivariate analysis of variance will
be used to perform inference analysis on the effect of the
intervention group (e.g., TT +KT, KTp+TT, KT, CON)
and time (e.g., pre-intervention, during intervention,
post-intervention), in order to examine group effect and
time effect and The interaction effect of time and group.
Pairwise comparisons of variables with significant effects
in ANOVA will be conducted by post hoc analysis and
Bonferroni correction to find time effects by group and
group effects by time. According to Cohen’s method, the
effect size will be divided into large (0.8), medium (0.50—
0.79), and small (0.20-0.49) to judge the significance of
the intervention effect [55]. P<0.05 means there is a sig-
nificant difference, and P<0.01 means the difference is
extremely significant.

Ethics

The conduct of this research will comply with the prin-
ciples of the Declaration of Helsinki, and relevant ethical
guidelines, including informed consent and confidenti-
ality, and data storage. The ethics were approved by the
Ethics Committee of Beijing Sport University Sports Sci-
ence trial (Approval Number 2021125H). All participants
will be fully informed of the trial situation and sign an
informed consent form before participating.

Monitoring

Tan Tui is an aerobic exercise with low risk. This study
is not expected to cause any potential harm. Therefore,
there will be no data monitoring committee, interim
analysis, or stopping rules. We do not anticipate any
potential harm. Therefore, there will be no Data Moni-
toring Committee, interim analyses, or containing rules.

Dissemination

The research protocol has been registered and viewed
on the China Trial Registration website (registered at
ChiCTR.org, with the identifier ChiCTR2100051166).
The research results will be disseminated to all partici-
pants, researchers, healthcare providers, and sponsors
through research summary documents, courses, presen-
tations, and the Internet. The research will also be pub-
lished in scientific journals and presented at conferences,
targeting a wide range of groups.

The results will be disseminated to all participants,
researchers, healthcare providers, and sponsors through
study summary documents, courses, presentations, and
the Internet. This study will also be published in scientific
journals and presented at conferences to target a wide
range of groups.
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Discussion

The primary purpose of this study was to observe the
effect of TT or combined with KT on the curative effect
and postural control of patients with PFPS. The related
parameters of curative effect were pain and knee func-
tion; the associated parameters of postural control were
static balance, dynamic balance, knee muscle Force,
and knee proprioception. The best method to improve
the curative effect and postural control ability of PFPS
patients has not yet been obtained [56]. The intervention
in this paper will provide a new method for the rehabili-
tation of PFPS patients.

Studies generally believe that intervention in the knee
joint of patients with PFPS can significantly improve
patellofemoral pain and knee function. Some studies
have performed knee strength training alone or com-
bined with hip strength training in patients with PFPS
and found that both interventions can achieve the effect
of reducing pain and improving function, but the effect
of the hip joint combined with knee strength train-
ing group is better than that of the simple group. Knee
Strength Training Group [13, 57]. Valenza et al. randomly
divided 84 patients with PFPS into a soft tissue stretch-
ing group, a transcutaneous electrical stimulation group,
and a control group, and compared the immediate effects
of the two interventions on the range of motion and pain
of the knee joint. The results showed that both groups
improved the range of motion of the joint, and reduced
pain, but the soft-tissue stretch group had better treat-
ment effects [14]. The characteristics of the TT exer-
cise are mainly the flexion and extension of the hip and
knee joints. When the joint is extended, it is supported
by one leg. When the other leg pops out and performs a
short-term isotonic contraction, it can effectively stimu-
late the muscles around the hip and knee joints. At the
same time, it can quickly stretch the soft tissues around
the knee joint at the moment of popping up; when the
joint is flexed, it is performed as a lunge action, and the
quadriceps of the front leg performs isotonic contrac-
tion to enhance its muscle strength. It can be seen that
the TT can not only improve the strength of the hip and
knee joint, but also enhance the flexibility of the soft tis-
sue around the knee joint.

PEPS patients mainly occur in sports groups. Their
performance is affected by the inability to maintain the
stability of specific postures in technical movements
due to knee pain and functional loss. Therefore, postural
control is particularly important for patients with PFPS
in the athletic population. Balance ability is the external
manifestation of postural control, while muscle strength
and proprioception are the internal mechanisms of pos-
tural control. Studies generally agree that postural con-
trol in patients with PFPS can be significantly improved
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through exercise intervention or combined with physi-
cal therapy. The study by Zarei et al. conducted 6-week
exercise therapy and exercise therapy combined with dry
needling intervention in 40 female athletes and observed
their pain, function scores, and dynamic balance tests
at baseline, 4 weeks, and 6 weeks of intervention. The
results showed that exercise Therapy and exercise ther-
apy combined with dry needling interventions signifi-
cantly improved female athletes’ homeostasis after 4
and 6 weeks [35]. In a study by Baldon et al., 8 weeks of
quadriceps exercises and a stabilization exercise consist-
ing of hip, lower extremity, and trunk in patients with
patellar pain syndrome were found to be more effective
than quadriceps exercises alone, kinematics, and hip-
knee strength were better [58]. Different exercise rehabil-
itation therapies have shown positive effects on postural
control or its components in patients with PFPS, and a
panel of experts at the Fifth International Patellofemoral
Pain Research and Rehabilitation Centre in Australia rec-
ommended the use of exercise therapy to improve func-
tion in patients with PFPS [59], especially for the knee.
Stretching exercises for strengthening and flexibility
of the muscles around the joints and hip joints, as well
as stabilization exercises for the entire body, have been
shown to be effective [60, 61].

The TT exercises in this article include multi-dimen-
sional physical qualities such as strength, flexibility, and
speed. The TT exercise is essentially a muscle isomet-
ric contraction of the knee joint in flexion or extension
and is consistent with the functional movement of the
knee joint. The core impact of Chinese martial arts on
human health is to improve its stability. As an ancient
boxing type of traditional Chinese martial arts, bounc-
ing legs is an introductory routine for practitioners. Its
core function is to improve the stability of practition-
ers. As stated in the ancient Chinese classics of boxing,
“growing strength and steady posture” can significantly
improve the strength and stability of the lower limbs of
practitioners [30].

At present, the effect of KT on postural control ability
has not been uniformly concluded. Some studies have
shown positive results. Some scholars have reported that
the use of myotropic patches in the pain area can increase
the effect of fast afferent fibers, thereby inhibiting the
transmission of pain perception to the brain, thereby
increasing the pain threshold and reducing pain [62]. The
Mason study showed that the application of KT could
significantly improve the angle of painless flexion of the
knee joint and improve the postural control of the lower
limbs [24]. Logan et al. conducted a systematic review
of the effect of KT on PFPS patients, including 5 rand-
omized controlled trials with a total of 235 PFPS patients.
The results showed that KT alone has a small effect and
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can only be used as an adjunct to exercise therapy [63].
Therefore, the effect of KT on the postural control abil-
ity of patients with PFPS still needs further research to
confirm.

Trial status

Due to the impact of the novel coronavirus, the experi-
ments in this study have not yet started. The research
experiment is expected to begin recruiting subjects in
October 2022 and end in mid-November 2022. Testing
and intervention training will be conducted from the end
of November 2022 to mid-January 2022.

Abbreviations
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usT Unipedal Stance Test

SEBT Star Excursion Balance Test
RPT Relative Peak Torque

KJPP Knee joint Position PercePtion

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513063-023-07465-z.

[ Additional file 1. SPIRIT checklist. }

Authors’ contributions

LYH has obtained ethical approval. LYH drafted this manuscript. And will
participate in experimental design, recruitment, and implementation. JJJ will
be responsible for the design of the experiment and the guidance of related
work. JL and TS will be responsible for the implementation and guidance

of the experiment, and several graduate students will participate in the
recruitment and implementation of the experiment. LJX and LXF will test and
evaluate the outcome indicators of this study. The Sports Ethics Committee
of Beijing Sport University supervised and reviewed the ethics of this research
experiment. All authors edited and revised the manuscript. All authors
approved the final version of the manuscript.

Funding

This study was funded by "The Fundamental Research Funds for the Central
Universities" (4018002301) and "The Fundamental Research Funds for the
Central Universities" (5218002301A).

Availability of data and materials
Data for the study can be made available upon request. Interested researchers
should contact Dr. Li at li2513436@126.com.

Declarations

Ethics approval and consent to participate

The study protocol has been approved by the Sports Science trial Ethics
Committee of Beijing Sport University (@approval number 2021125H). Signed
consent forms will be obtained from all participants prior to their participation
in the trial.

Consent for publication
Not applicable.


https://doi.org/10.1186/s13063-023-07465-z
https://doi.org/10.1186/s13063-023-07465-z

Li et al. Trials

(2023) 24:507

Competing interests
The authors declare that they have no competing interests.

Received: 3 September 2022 Accepted: 18 June 2023
Published online: 09 August 2023

References

1.

Collins NJ, Barton CJ, Marienke VM, et al. Consensus statement on
exercise therapy and physical interventions (orthoses, taping and manual
therapy) to treat patellofemoral pain: recommendations from the 5th
International Patellofemoral Pain Research Retreat, Gold Coast, Australia,
2017[J]. Br J Sports Med. 2018;52(18):1170-8.

Roush JR, Curtis BR. Prevalence of anterior knee pain in 18-35 year-old
females[J]. Int J Sports Phys Ther. 2012;7(4):396-401.

Tallay A, Kynsburg A, Téth S, et al. Prevalence of patellofemoral pain
syndrome. Evaluation of the role of biomechanical malalignments and
the role of sport activity[J]. Orv Hetil. 2004;145(41):2093-101.

Crossley KM, Callaghan MJ, Linschoten RV. Patellofemoral pain[J]. Br J
Sports Med. 2016;50(4):247-50.

Tan SS, van Linschoten RL, van Middelkoop M, et al. Cost utility of exercise
therapy in adolescents and young adults suffering from the patellofemo-
ral pain syndrome[J]. Scand J Med Sci Sports. 2010;20(4):568-79.
Thomas MJ, Wood L, Selfe J, et al. Anterior knee pain in younger adults

as a precursor to subsequent patellofemoral osteoarthritis: a systematic
review[J]. BMC Musculoskelet Disord. 2010;11(1):201.

Albornoz-Cabello M, Barrios-Quinta CJ, Barrios-Quinta AM, et al. Effective-
ness of Tele- Prescription of Therapeutic Physical Exercise in Patellofemo-
ral Pain Syndrome during the COVID-19 Pandemic[J]. Int J Environ Res
Public Health. 2021;18(3):1048-59.

Lankhorst NE, Bierma-Zeinstra SM, van Middelkoop M. Factors associated
with patellofemoral pain syndrome: a systematic review[J]. Br J Sports
Med. 2013;47(4):193-206.

Powers CM, Witvrouw E, Davis IS, et al. Evidence-based framework for

a pathomechanical model of patellofemoral pain: 2017 patellofemoral
pain consensus statement from the 4th International Patellofemo-

ral Pain Research Retreat, Manchester, UK: part 3[J]. Br J Sports Med.
2017,51(24):1713-23.

Ho KY, Keyak JH, Powers CM. Comparison of patella bone strain between
females with and without patellofemoral pain: a finite element analysis
study[J]. J Biomech. 2014,47(1):230-6.

Collins NJ, Barton CJ, Van Middelkoop M, et al. 2018 Consensus statement
on exercise therapy and physical interventions (orthoses, taping and
manual therapy) to treat patellofemoral pain: recommendations from
the 5th International Patellofemoral Pain Research Retreat, Gold Coast,
Australia, 2017[J]. Br J Sports Med. 2018;52(18):1170-8.

Fukuda TY, Rossetto FM, Magalhdes E, et al. Short-Term effects of hip
abductors and lateral rotators strengthening in females with patellofem-
oral pain syndrome: a randomized controlled clinical trial{J]. J Orthop
Sports Phys Ther. 2010;40(11):736-42.

Khayambashi K, Fallah A, Movahedi A, et al. Posterolater-al hip muscle
strengthening versus quadriceps strengthening for patellofemoral pain: a
comparative control trial[J]. Arch Phys Med Rehabil. 2014;95(5):900-7.
Valenza MC, Torres- Sanchez |, Cabrera- Martos |, et al. Acute effects

of contract-relax stretching vs. tens in young subjects with anterior

knee pain: a randomized controlled trial[J]. J Strength Cond Res.
2016;30(8):2271-8.

Baofeng W, Yang Y, Junging W, et al. The effect of 12-week running pos-
ture retraining on the stress characteristics of the patellofemoral joint[J]. J
Tianjin Inst of Phys Educ. 2020;35(05):549-53.

Liang Xu, Ming Ma, Xianghu Z, et al. Curative effect observation of core
muscle group stability training on patellofemoral joint pain syndrome[J].
Chin J Rehab Med. 2018;33(11):1314-7.

Clijsen R, Fuchs J, Taeymans J. Effectiveness of exercise therapy in treat-
ment of patients with patellofemoral pain syndrome: systematic review
and meta-analysis[J]. Phys Ther. 2014;94(12):1697-708.

Lack S, Barton Ch, Sohan O, Crossley K, Morrissey D. Proximal muscle
rehabilitation is effective for patellofemoral pain. A systematic review
with meta-analysis[J]. Br J Sports Med. 2015;49(21):1365-76.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Page 9 of 10

Rodriguez-Merchan EC. Evidence based conservative management of
patellofemoral syndrome[J]. Arch Bone Jt Surg. 2014;2(1):4-6.

Van Der Heijden RA, Lankhorst NE, van Linschoten R, Bierma-Zeinstr SM,
van Middelkoop M. Exercise for treating patellofemoral pain syndrome:
an abridged version of Cochrane systematic review[J]. Eur J Phys Rehabil
Med. 2016;5(1):110-33.

Logan CA, Bhashyam AR, Tisosky AJ, et al. Systematic review of the effect
of taping techniques on patellofemoral pain syndrome[J]. Sports Health.
2017;9(5):456-61.

Akbas E, Atay AO, Yuksel I. The effects of additional kinesio taping over
exercise in the treatment of patellofemoral pain syndrome[J]. Acta
Orthop Traumatol Turc. 2011;45:335-41.

Li'Y, Li Y. The effect of Tai Chi combined with kinesio taping on the control
posture of FAl'in college football players[J]. China Sports Science and
Technology. 2022;58(03):59-67.

Ghoubanpour A, Talebi GA, Hosseinzadeh S, et al. Effects of patellar tap-
ing on knee pain, functional disability, and patellar alignments in patients
with patellofemoral pain syndrome: A randomized clinical trial[J]. J
Bodywork Mov Ther. 2018:51360859217301298.

Aghapour E, Kamali F, Sinaei E. Effects of kinesio taping on knee function
and pain in athletes with patellofemoral pain syndrome[J]. J Bodyw Mov
Ther. 2017;21(4):835-9.

Barton C, BalachandarV, Lack S, et al. Patellar taping for patellofemoral
pain: a systematic review and meta-analysis to evaluate clinical outcomes
and biomechanical mechanisms[J]. Br J Sports Med. 2014;48(6):417-24.
Guoliang S, Songfen S. Miscellaneous Comments on Playing Legs[J]. Jing
Wu. 2008;6:26-7.

Zhu GL. lllustration of Liuhe Pool’s Legs [M]. Shanxi: Shanxi Science and
Technology Press; 2011.

Wu Bing Wu, Dong. Research on Bounce Leg Boxing[J]. Wushu Research.
2017;2(05):55-61.

Tingge R. Quan Jing[M]. Beijing: Traditional Chinese Medicine Ancient
Books Publishing House; 1985.

Wenguang Z. TT[M]. Guangzhou: Guangdong Science and Technology
Press; 1985.

Collins N, Bierma-Zeinstra SMA, Crossley KM, van Linschoten RL, Vicenzino
B, van Middelkoop M. Prognostic factors for patellofemoral pain. A multi-
centre observational analysis[J]. Br J Sports Med. 2013;47(4):227-33.

Faul F, Erdfelder E, Lang AG, Buchner A. G* Power 3: A flexible statisti-

cal power analysis Program for the social, behavioral, and biomedical
sciences[J]. Behav Res Methods. 2007;39(2):175-91.

Klle T, Alt W, Wagner D. Effects of a 12-week home exercise therapy pro-
gram on pain and neuromuscular activity in patients with patellofemoral
pain syndrome[J]. Arch Orthop Trauma Surg. 2020;140(3):1985-92.

Zarei H, Bervis S, Piroozi S, et al. Added value of gluteus medius and
quadratus lumborum dry needling in improving knee pain and function
in female athletes with patellofemoral pain: a randomized clinical trial[J].
Arch Phys Med Rehabil. 2019;101(2):1-10.

Collins N, Crossley K, Beller E, et al. Foot orthoses and physiotherapy in
the treatment of patellofemoral pain syndrome: randomized clinical
trial[J]. Br J Sports Med. 2009;43(3):169-71.

Kase K, Wallis J, Kase T. Clinical Therapeutic Applications of the Kinesio
Taping Method[M]. Albuquerque: Kinesio Taping Asso; 2012.

Bangard M, Bender H, Griinwald F, et al. Effect of Direction and Tension of
Kinesio Taping Application on Sensorimotor Coordination[J]. Int J Sports
Med. 2016;37(11):909-14.

Dawood RS, Kattabei OM, Nasef SA, et al. Effectiveness of Kinesio Taping
Versus Cervical Traction on Mechanical Neck Dysfunction[J]. Int J Ther
Rehabn Res. 2013;2(2):1-8.

Inglés M, Serra-And P, Méndez AG, et al. Effect of Kinesio Taping and
balance exercises on postural control in amateur soccer players: A ran-
domised control trial[J]. J Sports Sci. 2019;37(24):2853-62.

Genfa S. The characteristics and practice methods of teaching door
bounce leg routines[J]. J Shanghai Inst PhysEduc. 1988,02:91-2.
Examination and approval of Chinese Wushu Association. Rules and
Judgment Law of Wushu Routine Competition[M]. Beijing: People’s
Sports Publishing House; 2013.

Kujala UM, Jaakkola LH, Koskinen SK, et al. Scoring of patellofemoral
disorders[J]. Arthrosc J Arthrosc Relat Surg. 1993;9(2):159-63.

Katz J, Melzack R. Measurement of pain[J]1. Surg Clin North Am.
1999;79(2):231-52.



Li et al. Trials (2023) 24:507

45. Kocher MS, Steadman JR, Briggs KK, et al. Reliability, validity, and respon-
siveness of the Lysholm knee scale for various chondral disorders of the
knee [J]. J Bone Joint Surg Am. 2004;86(6):1139-45.

46. Hao J, Liu J,Yang Y, et al. Application of Lysholm scoring system
in evaluating patellofemoral joint [J]. Chin J Bone Joint Injury.
2016;31(12):1265-7.

47. Springer BA, Marin R, Cyhan T, Roberts H, Gill NW. Normative values for
the unipedal stance test with eyes open and closed[J]. J Geriatr Phys Ther.
2007;30(1):8-15.

48. Wang Y. Effects of Latin dance training on balance ability and ankle pro-
prioception of college students [D]. Beijing: Capital Institute of Physical
Education; 2019.

49. Gonell AC, Romero JA, Soler LM. Relationship between the Y balance test
scores and soft tissue injury incidence in a soccer team[J]. Int J Sports
Phys Ther. 2015;10(7):955-66.

50. Almeida GPL, Monteiro IO, Marizeiro DF, et al. Y balance test has no
correlation with the Stability Index of the Biodex Balance System [J].
Musculoskelet Sci Pract. 2017;27(2):1-6.

51. Gribble PA, Kelly SE, Refshauge KM, Hiller CE. Interrater reliability of the
star excursion balance test [J]. J Athl Train. 2013;48(5):621-6.

52. Plisky PJ, Rauh MJ, Kaminski TW, Underwood FB. Star excursion balance
test as a Predictor of lower extremity injury in high school basketball Play-
ers [J]. J Orthop Sports Phys Ther. 2006;36(12):911-9.

53. Qiao T, Haizhong Z. Study on the correlation between dynamic balance
ability of athletes in comprehensive sports and bilateral knee joint
muscle strength and lower extremity explosive power[J]. Chin Sports Sci
Technol. 2019;55(05):65-71.

54. Wu J,YuanY, Yuan Air Force. FIFA 11+ exercise on knee and ankle muscle
strength, proprioception and dynamic balance of college football players
[J1. JTianjin Inst Phys Educ. 2019;34(04):344-9.

55. Cohen J. Statistical Power analysis for the behavioral sciences[M]. Rout-
ledge: Academic Press; 2013.

56. Heijden R, Lankhorst NE, Linschoten RV, et al. Exercise for treating
patellofemoral pain syndrome[J]. Cochrane Database Syst Rev (Online).
2013;2:010387.

57. Sahin M, Ayhan FF, Borman P, et al. The effect of hip and knee exer-
cises on pain, function, and strength in patients with patellofemoral
pain syndrome: a randomized controlled trial[J]. Turk J Med Sci.
2016;46(2):265-77.

58. Baldon R, Serréo FV, Scattone S, Rodrigo P. Effects of functional stabiliza-
tion training on pain, function, and lower extremity biomechanics in
women with patellofemoral pain: a randomized clinical trial[J]. J Orthop
Sports Phys Ther. 2014;44(4):240-51.

59. Hart HF, Barton CJ, Khan KM, et al. Is body mass index associated
with patellofemoral pain and patellofemoral osteoarthritis? A sys-
tematic review and meta-regression and analysis[J]. Br J Sports Med.
2017,51(10):781-90.

60. de la Fuente A, Valero B, Cuadrado N. Physiotherapeutic manage-
ment of patellar tendinopathy: Sistematic review[J]. Fisioterapia.
2019;41(3):131-42.

61. Collins NJ, Barton CJ, Marienke VM, et al. 2018 Consensus statement on
exercise therapy and physical nterventions (orthoses, taping and manual
therapy) to treat patellofemoral pain: recommendations from the 5th
International Patellofemoral Pain Research Retreat, Gold Coast, Australia,
2017[J]. Br J Sports Med. 2018;52(18):1170-8.

62. Wise HH, Fiebert IM, Kates JL. EMG Biofeedback as Treatment for
Patellofemoral Pain Syndrome*[J]. J Orthop Sports Phys Ther.
1984,6(2):95-103.

63. Logan CA, Bhashyam AR, Tisosky AJ, Haber DB, Jorgensen A, Roy A,
Provencher MT. Systematic review of the effect of taping techniques on
patellofemoral pain syndrome. Sports Health. 2017,9(5):456-61.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Effect of Tan Tui combined with kinesio taping on the posture control of patients with PFPS: protocol for a randomized controlled trial
	Abstract 
	Background 
	Methodsdesign 
	Discussion 
	Trial registration 

	Background
	Methodsdesign
	Study purposes
	Study design
	Patient public involvement
	Sample size calculation
	Setting and recruitment
	Participant eligibility
	Randomization, allocation, and blinding

	Intervention
	Intervention plan
	Kinesio taping
	Placebo kinesio taping
	Tan Tui
	CON


	Outcome assessment test indicators
	Primary outcome
	Secondary outcome
	Knee joint isokinetic muscle strength test
	Knee joint proprioception test

	Safety measurements
	Data collection
	Data management
	Statistical analysis

	Ethics
	Monitoring
	Dissemination
	Discussion
	Trial status
	Anchor 36
	References


