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Abstract

Patellofemoral pain syndrome (PFPS) isa common source of knee problems found mostly in physically active young
adults. Causative factors are multifactorial, including lower extremity weakness, especially quadriceps muscles.
Conservative treatment of PFPS consists mainly of knee bracing and knee taping combined with physical therapy.
This study was aimed to analyse the outcome comparison between knee bracing and knee taping in combination
with rehabilitative exercise for PFPS management. A prospective study was performed involving twenty-five bas-
ketball players suffering from PFPS, aged 19-30 years old with regular practice sessions. The subjects were each
grouped randomly into a taping or a bracing group. Follow-up evaluations in term of Kujala patellofemoral score
were done in the 1%, 2", and 4" weeks after treatment. Unpaired t-test and chi-square were used to analyse the
difference between both groups in pre- and post-intervention. Baseline characteristics of each group did not dif-
fer significantly (p>0.05). Both groups had significantly higher functional scores after the 1%, 2", and 4 weeks of
intervention (p<0.05). Significantly higher functional scores were found in the bracing group on the 2" (p=0.013)
and 4" weeks (p=0.002). No significant differences were found in functional scores between both groups in the 1+
week (p=0.142). While both methods were efficacious, knee bracing is more effective compared to knee taping in
improving functional outcomes as an adjunct to rehabilitative exercise in PFPS management.

Keywords: patellofemoral, taping, bracing, exercise, Kujala score

Introduction

Patellofemoral pain syndrome (PFPS) is defined as pain of
the anterior knee joint and/or soft tissues surrounding the knee
joint. It is a commonly found cause of knee pain in physical-
ly active young adults (Aghapour, Kamali, & Sinaei, 2017). As
has been mentioned by Crossley et al. (2016) and Logan et al.
(2017), the syndrome is characterized as pain in the anterior pa-
tellar or retropatellar region, which worsens during physical ac-
tivity, such as squatting, running, and extended sitting sessions.
Higher prevalence of PFPS was found in athletes that participate

in sports that require rapid hip adduction and internal rotation
and subsequent knee abduction and external rotation, such as
basketball (Almeida et al., 2015; Petersen, Rembitzki, & Liebau,
2017; Powers, Bolgla, Callaghan, Collins, & Sheehan, 2012; Willy
et al,, 2019). In one study (Willy et al., 2019), the aetiology of
PFPS is thought to be poorly understood and considered to be
multifactorial, including anatomical derangements, decreased
muscle strength, even pain sensitization and psychological fac-
tors. Witvrouw, Lysens, Bellemans, Cambier, and Vanderstraeten
(2000) also summarized that a decreased quadriceps flexibility, a
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shorter reflex response time of the vastus medialis oblique mus-
cle, a reduction of vertical jump height, and higher than normal
medial patellar mobility is associated with PFPS occurrence.

Management of PFPS may be initiated conservatively or sur-
gically; the former is the first-line of treatment, with the latter
only initiated if the prior conservative treatment had failed to al-
leviate the symptoms related to PFPS (Barton, Lack, Hemmings,
Tufail, & Morrissey, 2015; Petersen et al., 2017). Doyle (2000)
stated that conservative treatment of PFPS consists mainly of
rehabilitative exercise. The goal of muscle strengthening and
exercises is to address muscle performance deficits, movement
coordination deficits, and mobility impairments (Willy et al.,
2019). Several immobilization techniques have been introduced
for reducing pain during functional tasks, such as patellar taping
and knee bracing. Knee bracing redistributes loads to the entire
joint and may alleviate pain associated with PFPS. Knee taping
functions as a limiter to patella movement during rehabilitation
and aids in the movement of the oblique vastus medialis during
physical activity. Both of the methods have limitations; knee tap-
ing was proven to be efficacious in the short term (<4 weeks), yet
its long-term efficacy has yet to be studied; knee bracing is the
most recent addition to the alternative to treating PFPS, as such,
limited data were available in terms of efficacy in comparison to
the knee taping (Willy et al., 2019).

Recent published studies have implied that there is insuffi-
cient data regarding the optimal immobilization technique for
PFPS. According to our literature review, no prior studies fo-
cused on the efficacy of knee bracing and taping combined with

Table 1. Kujala patellofemoral score chart

rehabilitative exercise, specifically evaluated according to an as-
sessment tool such as the Kujala patellofemoral score (Kujala et
al,, 1993). This study aimed to analyse the comparison in efficacy
between knee bracing and knee taping, both in combination with
rehabilitative exercise, in managing PFPS, specifically in basket-
ball athletes.

Methods

A prospective randomized study was performed in basket-
ball players with PFPS as the target population. The Independent
variable was the immobilization technique, either taping or knee
bracing, and the dependent variable was the Kujala patellofemo-
ral score. Variables collected in the study included baseline char-
acteristics and baseline functional score.

The Kujala score is a self-administered questionnaire consist-
ing of thirteen questions regarding knee pain symptoms (Table
1), six of which were associated with individuals with PFPS. The
score range from 0 to 100; a higher score indicates a higher func-
tional score (Kujala et al., 1993). The inclusion criteria of the study
were basketball athletes that practice regularly (at least 3 times a
week), aged 19-30 years old, body mass index of 18.5 to 24.9 kg/
m?, confirmed PFPS diagnosed prior to the study, and baseline
Kujala score of 50-70. In this study, we used the Indonesian ver-
sion of the Kujala score, as developed by Mustamsir et al. (2020).
The subject would be excluded from the study if he had a previ-
ous history of other knee injuries (dislocation and/or fracture of
the knee joint), congenital disease, an autoimmune disease of the
knee joint, infectious disease of the knee joint.

Variable Score Variable Score
Prolonged sitting with the knees flexed
Limp No difficulty 10
None 5 Pain after exercise 8
Slight or periodical 3 Constant pain 6
Constant 0 Pain forces subject to extend knees temporarily 3
Unable 0
Pain
Support None 10
Full support without pain 5 Slight and occasional 8
Painful 3 Interferes with sleep 6
Weight-bearing impossible 0 Occasionally severe 3
Constant and severe 0
Walking Swelling
. None 10
Unlimited 5 .
After severe exertion 8
More than 2 km 3 . L
After daily activities 6
1-2 km 2 Every evening 4
Unable 0 Constant 0
. Abnormal painful kneecap movement (subluxations)
Stairs
. None 10
No difficulty 10 . . A
- - . Occasionally in sport activities 6
Slight pain when descending 8 . . . -
; . . Occasionally in daily activities 4
Pain both when descending and ascending 5 . .
Unable 0 At least one documented dislocation 2
More than two dislocation 0
Squatting .
No difficulty 10 Atrophy of thigh
. . None 5
Repeated squatting painful 4 .
: ) Slight 3
Painful each time 3 Sever 0
Possible with partial weight bearing 2

(Continued on next page)
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(continued from previous page)

Variable Score Variable Score
Running
No difficulty 10 Flexion deficiency
Pain after more than 2 km 8 None 5
Slight pain from start 6 Slight 3
Severe pain 3 Severe 0
Unable 0
Jumping
No difficulty 10
Slight difficulty 7
Constant pain 2
Unable 0

Total score: 95-100 Excellent; 800-94 Good; 60-79 Fair; 0-60 Poor

A simple random sampling of amateur basketball athletes
with PFPS in Bandung was performed. Each participant was
assigned to either bracing using LP 758 Open Patella Knee
Support (Trans-Global Sports, United Kingdom) or taping
(BSN Leukotape, Essity, Sweden), as shown in Figure 1. The
knee tape was applied in a standard patellofemoral fashion,
directly to the skin starting from outside of the patella and
with a little tension secure to the inside of the knee. The

knee taping applications were performed by a single physi-
cian (H.R.P). Patients in both groups also received similar
rehabilitative exercise, as prescribed by the Department of
Physical Medicine and Rehabilitation, Hasan Sadikin General
Hospital, which included the hip- and knee- targeted exer-
cises. Knee-targeted exercise includes either weight-bearing
(resisted squats) or non-weight-bearing (resisted knee exten-
sion) exercise.

The minimum sample required for the study was cal-
culated using the Gay and Diehl formula; the minimum
sample size of 30 samples (each group consisted of 15
samples) were required to obtain a study with 80% pow-
er. Descriptive and analytical statistics were used for data
analyses in this study. Descriptive statistics were used to
describe both groups’ numerical and categorical variables
(baseline and after intervention). Mean, standard deviation,
median, and range were used to describe numerical data.
A Shapiro-Wilk test was used to determine data normality.
Comparison between both groups would be analysed using
a Mann-Whitney test in non-normally distributed data; an
unpaired t-test was used if the data were normally distribut-
ed. Comparisons between both sets of categorical data were
analysed using the chi-square test. A p-value of <0.05 was
deemed statistically significant.

Sport Mont 19 (2021) 3

This study was approved in advance by the Hasan Sadikin
Hospital - Research Ethical Committee, Bandung, Indonesia
(Registration No. LB.02.01/X.6.5/190/2020). Each participant
voluntarily provided written informed consent before partic-
ipating.

Results

Twenty-five subjects were included in this study, com-
prised of twelve patients in the taping group and thirteen
patients in the bracing group. Baseline characteristics of
both groups (Table 2) showed an insignificant difference
in terms of age, affected side, and baseline Kujala score
(p>0.05).

In both groups, significantly increased Kujala scores were
found throughout the duration of the follow-up in the 1st,
2nd, and 4th weeks after treatment (p<0.05). Comparisons be-
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Table 2. Baseline characteristics

Variables Taping Bracing p-value
Age (years) 28.83+2.125 27.23+2.385 0.090
Affected side (N) 0.543
Left 7 (58.3%) 6 (46.2%)
Right 5(41.7%) 7 (53.8%)
Kujala score (baseline) 68.67+3.985 68.85+3.484 0.781

tween both groups were performed in terms of Kujala score
throughout the aforementioned follow-up period; taping and
bracing did not differ significantly in terms of Kujala score
after one week of intervention (p=0.142); the bracing group

Table 3. Functional outcomes

had a higher score compared to the taping group. On the 2nd
(p=0.013) and 4th weeks (p=0.002), significantly higher Kujala
scores were found in the bracing group compared to the taping
group (Table 3).

Kujala score (follow-up) Taping Bracing p-value
15t week 71.75+£3.980 74.31+4.385 0.142
2" week 74.50+5.161 80.46+3.971 0.013
4th week 79.00+£5.510 86.69+3.815 0.002

Discussion

Muscle strength imbalances, particularly of the lower
extremities, may contribute to the development of PFPS by
causing instability of patellar bone towards the femur, specif-
ically during lateral movement, due to the weakness of vas-
tus medialis oblique muscle (Lankhorst, Bierma-Zeinstra, &
van Middelkoop, 2013). Associated with the relatively benign
prognosis of the syndrome, treatment is mostly composed of
conservative therapies. Knee taping or bracing are treatment
modalities used in combination with rehabilitative exercises as
the first-line, non-pharmacological treatment (Crossley et al.,
2016; Willy et al., 2019).

Taping is an option to improve patellar tracking within the
patellofemoral groove for PFPS management, as introduced
by McConnell (1986). Quadriceps muscle weakness had been
known to result in malposition of the patella and subsequent-
ly affect the muscle’s ability to produce force (Kaya, Doral,
& Callaghan, 2012). Lu, Li, Chen, and Guo (2018) proposed
kinesio-taping as an effective rehabilitation modality used in
musculoskeletal system. Thus, knee taping was associated with
higher functional scores after intervention for patients with
PFPS in terms of pain severity, muscle strength, joint position
sense, static and dynamic balance compared to the functional
scores before usage and compared with a placebo group (Aytar
et al,, 2011; Bicici, Karatas, & Baltaci, 2012). However, taping
is not without weakness. The effectiveness of the taping pro-
cedure depends on many variables. Many years ago, Rarick,
Bigley, Karst, and Malina (1962) raised the concern that ath-
letic tape would lose 40% of its initial support after 10 minutes
of exercise. The relative motion of the superficial skin layer in
relation to the subcutaneous tissue can limit the tape effective-
ness, as can sweating.

Knee bracing provides support to the knee joint by in-
creasing the compression force of the knee joint and aids in
the redistribution of the force to the knee joint. Knee bracing
functions in preventing excessive lateral movement and aids
in patellar realignment. Patellar alignment of the knees may
also be repaired in patients using knee braces. An external
compression force provided by the knee brace may prevent
further maltracking of the patella, which may require surgi-

cal intervention to repair (Petersen et al., 2017; Willy et al,,
2019). Braces are designed to overcome many of the problems
related to conventional taping. The fabric used in the brace is
stronger than the athletic tape, as reported by Hall, Simon, and
Docherty (2016).

In this study, both methods were equally efficacious in
increasing the functional score of patients with PFPS; both
groups had significantly higher functional score starting from
one week of use up to four weeks of use; in all follow-up time
points (1st, 2nd, and 4th weeks), functional scores were sig-
nificantly higher compared to the baseline Kujala score. This
study noted that the difference in efficacy in alleviating pain
related to PFPS was higher in the knee-bracing group than
the knee-taping group on the 2nd and 4th weeks. A previous
study concluded that patellofemoral knee orthoses did not
have a meaningful effect on pain in the short term (Smith,
Drew, Meek, & Clark, 2015). However, the same review had
also noted the very low quality of evidence and heterogeneity
of the braces’ types. This study attempted to give an additional
perspective on a focused comparison between certain type of
braces and tapings, using a clinical scoring tool.

The study is a prospective study; as such, it can be inferred
that the clinical efficacy of each method can be followed lon-
gitudinally at different time points. Despite its advantage as
a prospective study, the study design had several limitations.
First, this study was performed with a relatively small sample
size, which risks type II statistical errors and may have result-
ed in some variations failing to reach statistical significance.
Second, the underlying comorbidities, complications, and
satisfactions were not explored sufficiently to be included in
the assessments. Third, the study could not be blinded to the
authors because the physicians had to treat the patients direct-
ly. Additionally, the follow-up duration of four weeks was rel-
atively short. Despite its limitations, this study had provided
information to be utilized in improving functional outcomes
in a specific subset of locally based basketball athletes. Further
studies should include longer follow-up to identify the mid-
term and long-term effects of both methods.

Exercise and knee support usage are effective in achieving
satisfactory outcomes by PFPS treatment indicated by Kujala
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scores. During exercise, knee bracing is found to be more ef-
fective compared to knee taping in improving functional out-
comes in basketball athletes with PFPS. This result was attrib-
utable to a more stable and durable construct of knee bracing

Acknowledgements

The authors would like to extend their gratitude to M. Amriansyah
Syetiawinanda, S. Ft, M. Or and his physiotherapy team for the
invaluable technical assistance throughout many aspects of our study.

Conflict of Interest
The authors declare that there is no conflict of interest.

Received: 20 December 2020 | Accepted: 07 February 2021 | Published:
01 October 2021

References

Aghapour, E.,, Kamali, F,, & Sinaei, E. (2017). Effects of Kinesio Taping on knee
function and pain in athletes with patellofemoral pain syndrome. J
Bodyw Mov Ther, 21(4), 835-839. doi 10.1016/j.jbmt.2017.01.012

Almeida, G. P, Carvalho, E. S. A. P, Franca, F. J., Magalhaes, M. O., Burke, T. N.,
& Marques, A. P. (2015). Does anterior knee pain severity and function
relate to the frontal plane projection angle and trunk and hip strength
in women with patellofemoral pain? J Bodyw Mov Ther, 19(3), 558-564.
doi 10.1016/j.jomt.2015.01.004

Aytar, A., Ozunlu, N., Surenkok, O., Baltaci, G., Oztop, P, & Karatas, M. (2011).
Initial effects of kinesio taping in patients with patellofemoral pain
syndrome: A randomized, double-blind study. Isokinet Exerc Sci, 19(2),
135-142. doi 10.3233/ies-2011-0413

Barton, C.J,, Lack, S., Hemmings, S., Tufail, S., & Morrissey, D. (2015). The ‘Best
Practice Guide to Conservative Management of Patellofemoral Pain’:
incorporating level 1 evidence with expert clinical reasoning. BrJ Sports
Med, 49(14), 923-934. doi 10.1136/bjsports-2014-093637

Bicici, S., Karatas, N., & Baltaci, G. (2012). Effect of athletic taping and
kinesiotaping on measurements of functional performance in
basketball players with chronic inversion ankle sprains. Int J Sport Phys
Ther, 7(2), 154-166. PMID: 22530190

Crossley, K. M., Stefanik, J. J., Selfe, J., Collins, N. J., Davis, . S., Powers, C. M., ...
. Callaghan, M. J. (2016). 2016 Patellofemoral pain consensus statement
from the 4th International Patellofemoral Pain Research Retreat,
Manchester. Part 1: Terminology, definitions, clinical examination,
natural history, patellofemoral osteoarthritis and patient-reported
outcome measures. Br J Sports Med, 50(14), 839-843. doi 10.1136/
bjsports-2016-096384

Doyle, E. (2020). Appraisal of Clinical Practice Guideline: Patellofemoral Pain:
Clinical Practice Guidelines Linked to the International Classification of
Functioning, Disability and Health From the Academy of Orthopaedic
Physical Therapy of the American Physical Therapy Association. J
Physiother, 66(2), 134. doi 10.1016/j.,jphys.2020.02.008

Hall, E. A, Simon, J. E, & Docherty, C. L. (2016). Using Ankle Bracing
and Taping to Decrease Range of Motion and Velocity During

Sport Mont 19 (2021) 3

in comparison with taping, which was conducive to rehabilita-
tive exercise. Further studies with larger sample sizes and lon-
ger follow-up durations may be required to ascertain whether
the effects can be persistent until the condition fully heals.

Inversion Perturbation While Walking. J Athl Train, 51(4), 283-290. doi:
10.4085/1062-6050-51.5.06

Kaya, D., Doral, M. N., & Callaghan, M. (2012). How can we strengthen the
quadriceps femoris in patients with patellofemoral pain syndrome?
Muscles Ligaments Tendons J, 2(1), 25-32.

Kujala, U. M., Jaakkola, L. H., Koskinen, S. K., Taimela, S., Hurme, M., &
Nelimarkka, O. (1993). Scoring of patellofemoral disorders. Arthroscopy,
9(2), 159-163. doi 10.1016/50749-8063(05)80366-4

Lankhorst, N. E., Bierma-Zeinstra, S. M., & van Middelkoop, M. (2013). Factors
associated with patellofemoral pain syndrome: a systematic review. BrJ
Sports Med, 47(4), 193-206. doi 10.1136/bjsports-2011-090369

Logan, C. A,, Bhashyam, A. R, Tisosky, A. J., Haber, D. B., Jorgensen, A., Roy,
A., & Provencher, M.T. (2017). Systematic Review of the Effect of Taping
Techniques on Patellofemoral Pain Syndrome. Sports Health, 9(5), 456-
461.doi 10.1177/1941738117710938

Lu, Z, Li, X., Chen, R, & Guo, C. (2018). Kinesio taping improves pain and
function in patients with knee osteoarthritis: A meta-analysis of
randomized controlled trials. Int J Surg, 59, 27-35. doi: 10.1016/j.
ijsu.2018.09.015

McConnell, J. (1986). The management of chondromalacia patellae: a long
term solution. Aust J Physiother, 32(4), 215-232. doi: 10.1016/50004-
9514(14)60654-1

Mustamsir, E., Phatama, K. Y., Pratianto, A., Pradana, A. S., Sukmajaya, W. P,
Pandiangan, R. A. H., ... Hidayat, M. (2020). Validity and Reliability of the
Indonesian Version of the Kujala Score for Patients With Patellofemoral
Pain Syndrome. Orthop J Sports Med, 8(5), 2325967120922943. doi:
10.1177/2325967120922943

Petersen, W., Rembitzki, I., & Liebau, C. (2017). Patellofemoral pain in athletes.
Open Access J Sports Med, 8, 143-154. doi 10.2147/0AJSM.S133406

Powers, C. M., Bolgla, L. A., Callaghan, M. J., Collins, N, & Sheehan, F. T. (2012).
Patellofemoral pain: proximal, distal, and local factors, 2nd International
Research Retreat. J Orthop Sports Phys Ther, 42(6), A1-54. doi 10.2519/
jospt.2012.0301

Rarick, G. L., Bigley, G, Karst, R, & Malina, R. M. (1962). The measurable
support of the ankle joint by conventional methods of taping. J Bone
Joint Surg Am, 44-A, 1183-1190.

Smith, T. O., Drew, B. T., Meek, T. H., & Clark, A. B. (2015). Knee orthoses for
treating patellofemoral pain syndrome. Cochrane Database Syst rev, 12,
CD010513. doi: 10.1002/14651858.CD010513.pub2

Willy, R.W., Hoglund, L.T., Barton, C.J., Bolgla, L. A,, Scalzitti, D. A., Logerstedt,
D.S., ...McDonough, C. M. (2019). Patellofemoral Pain. J Orthop Sports
Phys Ther, 49(9), CPG1-CPG95. doi 10.2519/jospt.2019.0302

Witvrouw, E., Lysens, R, Bellemans, J.,, Cambier, D., & Vanderstraeten, G.
(2000). Intrinsic risk factors for the development of anterior knee pain in
an athletic population. A two-year prospective study. Am J Sports Med,
28(4), 480-489. doi: 10.1177/03635465000280040701



