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Abstract 

Background: The weakness of hip muscles, abductors, and external 
rotators has been confirmed in individuals with patellofemoral pain 

syndrome in comparison with healthy people. This study investigates 
the effects of gluteus medius Kinesio taping in athletes with 

patellofemoral pain syndrome during functional tasks. 

Methods: A total of 30 females with PFPS were randomly assigned 
into Kinesio taping group (n = 15) and the placebo group (n = 15). 

Pain intensity was measured using the numerical pain rating scale in 4 
functional tasks; walking, squatting, ascending, and descending stairs, 

at baseline plus immediately as well as 24 following Kinesio taping. 
The data were then statistically analyzed. 

Results: Mixed-model ANOVAs, with repeated measures on time, 
indicated statistically significant differences between groups in pain 

over time for walking (P = 0.000), squatting (P = 0.007), and 
descending stairs tasks (P = 0.000). However, there were no significant 

differences between groups in the ascending stair task (P = 0.651). 
Conclusions: The results showed that compared to placebo in reducing 

pain in athletes with PFPS, gluteus Medius Kinesio taping was 
effective in functional tasks of walking, squatting, as well ss moving up 

and down stairs. 
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Introduction 

Patellofemoral pain syndrome (PFPS) is one of the most 
common knee disorders in athletes. This complication is twice 
more likely to occur in females than in men.1,2 The most salient 
symptoms are pain when squatting, moving up and down stairs, 
running, jumping, and cycling.3 

Given the disagreement about the etiology of PFPS, 
different treatments4,5 such as Quadriceps,4 and hip abductor 
and external rotator strengthening,6 hamstring and iliotibial 
band stretching, bracing,2 patella taping7 have been suggested 
in people with PFPS. Taping is used both for the treatment and 
prevention of sports injuries. The major function of taping is to 
provide support while moving. Kinesio taping (KT) was 
introduced by Kenzo Kase in 1990 and became increasingly 
common among athletes.8 The techniques used by KT differ 
from traditional tape.9 KT is designed to imitate the elasticity 
of the skin, which provides appropriate local stimuli for 
articular structuring, rather than muscle strengthening.10,11 KT 
can be stretched from 30 to 140% of its original length and is 

water resistant for 3-5 days.10,11 The use of KT affects the skin 
more than the muscles and articular structure. It is believed that 
to reduce pain and facilitate circulation, KT influences the 
interstitial tissue of the usual tension of the skin by providing 
appropriate local stimuli through the skin.9 It has been 
suggested that KT functions through giving persistent 
stimulation through the skin to enhance proprioception.11 KT is 
also used to improve muscle function, increase lymphatic and 
vascular flow, reduce pain, and help improve joint 
misalignments.12  

Various studies have been conducted on the efficacy of KT 

on injuries and musculoskeletal disorders. Reduction of neck 

pain and increase in cervical range of motion immediately and 

24 hours after use in people with whiplash,13 mitigation of pain 

in shoulder movements in patients with shoulder pain,14 

improvements in disability index and considerable decline of 

pain after one week KT use, have been reported in patients with 

chronic low back pain.15 

Previously patellar taping has been used for pain reduction, 

increasing the strength of quadriceps, enhancing neuromuscular 

recruitment, and modifying the onset of VMO activation in the 

patients with PFPS.10,16,17 Also, taping creates a mechanical 

change in the patella, which reduces knee pain and results in 

the early treatment in people with PFPS. While PFPS can cause 

symptoms that range from uncomfortable to very painful, it 

seems that the condition can usually be treated by KT and 

exercise therapy.18,19,20 

In the literature, various studies have examined the effects 

of KT in patients PFPS.16,21-23 Since the imbalance in the EMG 

activity of the VMO and VL muscles leads to abnormal patellar 

tracking,24 in these studies, mainly patellar taping has been 

considered. It is believed that increasing shear and compressive 

loads associated with abnormal patellar tracking may 

contribute to the appearance of patellofemoral pain.25 The 

hypothesis that patella tracking is due to abnormal patellar 

kinematics on the constant femur is the basis for the design of 

therapeutic protocols in patients with PFPS. This is the result of 

the kinematic studies considered in non-weight-bearing 

conditions, regardless of the motion of the femur.25 Powers et 

al. observed that the kinematics of the patellofemoral joint are 

different in bearing weight conditions.26 According to this 

study, the main cause of the lateral tilt and its lateral 

displacement in patients with patella instability is the internal 

rotation of the femur.26 For this reason, in recent studies, the 

proximal parts of the knee joint have been more widely 
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considered.27-29 This study is of great importance regarding the 

role and effect of gluteus medius (GMed) in pelvic and femoral 

biomechanics in PFPS. The reduction of muscle strength of the 

hip joint and the change in EMG activity of GMed in patients 

with PFPS have been reported in many studies.30-33 Delayed 

onset and shorter duration of GMed activity in mowing up and 

down stairs in patients with PFPS have been confirmed in 

several studies.34,35 Delay in the GMed activation may reduce 

the stability of the hip joint in the frontal plane and increase the 

spin of the hip and knee joints in weight-bearing activities.36 

All these result in excessive femoral adduction and internal 

rotation during functional tasks and an increase in dynamic 

knee valgus plus reduction in the contact area of the 

patellofemoral joint, the potential cause of patellofemoral 

pain.37,38 

According to studies, the use of GMed Kinesio tape in the 
treatment of patients with PFPS is not well established. 

Accordingly, the present study investigates the effect of GMed 
Kinesio taping on pain in athletes with PFPS during functional 

tasks. 

Materials and Methods  

Thirty females with PFPS from sports clubs were included 
in the study. All participants were informed about the research, 
and each gave her written consent. They were randomly 
classified into two groups: placebo (15) and KT groups (15). 
The present study was a part of scientific research conducted in 
the winter of 2015 in Hamedan, Iran. The inclusion criteria 
were: being athlete, i.e. participating in athletic activities at 
least 3 days a week for 30 minutes per day for six months; pain 
in at least 2 cases; moving up and down stairs, squatting, long-
term seating with bending knee, running, jumping, pain score 
of at least 3 out of 10. Subjects who had any of the cases of 
patellar dislocation, patellar fracture, knee surgery in the past 
two years, knee ligament injuries, neurological diseases, 
pregnancy, tendonitis patella, Osgood-Schlatter disease, and 
Sinding Larsen disease were excluded.23,39,40 Before the 
treatment, there were no statistically significant differences 
between the groups in terms of age, height, weight, BMI, and 
duration of pain (Pvalue > 0.05) (table 1). 

 To facilitate the activation of the GMed, the KT with the 
NS-TEX (South Korea) was used lateral to the hip and on the 
GMed. To employ the KT, the subject lies sideways while the 
upper leg was on. For implementing the protocol, a KT 1 piece 
was used in the KT group. In that way, a third of the elemental 
type began without any traction from the posterior upper thrust. 
Then, the subject was asked to lie actively in a flexion position, 
while the femur was in the internal abduction and internal 
rotation, where a middle third of the tape, which was about 
50% tensile, was drawn into the GMed muscle. While the 
subject's feet were in their original position, the remaining third 
of the tape was applied without any tensile action in the 
trochanter area of the femur. The first and second bars on the 
strip were used in the same way, except for the upper 
anterolateral throat. The subjects were asked to check the 
taping position for re-inspection. The KT protocol was based 
on previous studies in patients with pathologic pain syndrome40 
and was performed by a practitioner (figure 1). 

In the placebo group, a tissue wound adhesive tape was 
used without tension. The similarity to KT, easy access, lack of 

elasticity, and its use in similar studies10 were among the 
reasons for choosing a scar tissue adhesive tape in this study. 
The wound adhesive was used precisely in places similar to the 

KT group. The pain was measured using a numerical pain 
rating scale in four conditions: walking, squatting, up, and 

downstairs. In the assessment of walking pain, the subject was 
asked to walk a distance of 50 meters on a straight path, then 

the level of pain on the walk was evaluated. To measure pain in 
the squat, the legs were positioned as wide as the shoulder and 

fingers, where squat running at a 90-degree angle was 
evaluated through visual assessment. To coordinate the 

subjects, ten consecutive repetitions were considered in 15 
seconds.9 To assess the pain in the up and down stair 

movements, the subjects were asked to perform 12 steps up and 
down, and then, the pain was evaluated. In the four situations 

mentioned, the maximum pain was felt by the subject. The pain 
assessment protocol was selected based on previous 

studies.9,10,40 On the numerical scale of the pain, the zero means 
no pain while 4 to 6 signal moderate pain, and 10 represents the 

maximum possible pain. This scale has been used in previous 
studies in patients with PFPS.4,9,41 All steps of pain 

measurement were performed before, immediately and 24 
hours after KT application. Each measurement was performed 

three times, and the mean of three measurements was used in 
the analysis. 

 

Figure 1. GMed taping 

SPSS software was employed for statistical analysis. 
Friedman's statistical test was utilized for comparison before 
and after the KT application at a significance level of 0.05 in 
the two groups. 

Results 

Table 1 reports the demographic characteristic of the 
subjects. Changes in the pain scores of the two groups in 4 
situations; walking, squatting, climbing, moving downstairs, 
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immediately and 24 hours after the KT application are provided 
in table 2.  

 

Table 2. Pain scores before, immediately and 24 after KT in three different situations 

Pvalue 
24 Hours after 
KT(Mean ± SD) 

After 
 KT(Mean ± SD) 

Before 
KT(Mean ± SD) 

Task 

 
0.000

* 

 
1.80 ± 0.56 
3.73 ± 0.70 

 
2.00 ± 0.84 
3.83 ± 0.69 

 
4.44 ± 0.80 
4.10 ± 0.87 

Walking 

 KT group 

 Placebo group 

 
0.007

* 

 
4.40 ± 1.18 
6.00 ± 0.92 

 
5.46 ± 1.18 
6.40 ± 0.91 

 

6.13 ± 1.50 
6.83 ± 1.34 

Squat 

 KT group 

 Placebo group 

 
0.651 

 
4.06 ± 1.03 
5.06 ± 0.88 

 
4.20 ± 1.01 
5.10 ± 0.66 

 
6.43 ± 1.21 
5.60 ± 0.93 

Step-up 

 KT group 

 Placebo group 

 
0.000

* 

 
3.46 ± 1.24 
5.45 ± 0.99 

 
3.60 ± 0.82 
5.60 ± 1.05 

 
5.98 ± 1.27 
5.78 ± 1.00 

Step-down 

 KT group 

 Placebo group 

The results indicate that time has had a significant effect in 

the walking task (P = 0.000, F = 40.89) for both groups (figure 

1). Paired comparisons analysis showed a significant difference 

between before and immediately and 24 hours after KT 

application (P = 0.000), while there was no significant 

difference between immediately (Pvalue > 0.05) and 24 hours 

after KT use (P = 0.345). 

 

Figure 1. Comparison of pain scores in the walking task in two groups 

Mauchly test revealed that the assumed sphericity had been 

distorted. Thus, the results were corrected using Greenhouse 

Geisser indicating that over time, a significant effect was 

observed on squat (P = 0.000, F = 22.66 (figure 2). Paired 

comparisons analysis revealed a significant difference between 

before and immediately (P = 0.003), between immediately and 

24 hours later, and between before and 24 hours after 

application of KT (P = 0.000). 

 

Figure 2. Comparison of the pain score in a squatting task in two groups 

As the results indicate, the time has had a significant effect 

on pain in the two groups in the stepping up task, (Pvalue = 
0.000, F = 34.37) as shown in Figure. 3. Multiple comparisons 

showed that there was a significant difference between before 
and immediately and 24 hours after KT (Pvalue=0.000). There 

was, however, no significant difference between immediate 
application and 24 after KT (Pvalue=0.06). 

 

Figure 3. Comparison of pain scores in the stepping up task in two groups 

Based on the results, a significant effect of time on pain 

was observed in the two groups (P = 0.000, P = 0.66) (figure. 
4). Multiple comparisons indicated that there was a significant 

difference between before and immediately after KT, before 
and 24 hours after KT (P = 0.000), while there was no 

significant difference between immediately and 24 after KT 
using (P = 0.02). 

Table 1. Demographic characteristics of subjects 

Pvalue KT group (Mean ± SD) Placebo group (Mean ± SD) Variable 
0.193 24.2 ± 1.65  2.61±23.13  Age 

0.240 162.53 ± 0.39  0.26±164.0  Height 

0.348 60.66 ± 3.03  3.63± 61.83  Weight 
0.975 22.98 ± 1.31  14.5±23.00  BMI (Kg) 

0.601 6.90 ± 1.51  1.45±6.50  Pain(0-10) 
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Figure 4. Comparison of pain scores in the stepping down task in the two groups 

Discussion 

In the present study, the effects of KT were investigated on 
pain in the athlete with PFPS and the following findings were 
observed: Pain intensity of the patients in walking, squat, and 
stepping up tasks diminished after the taping application. 

Previous studies have confirmed pain reduction and 
functional activity improvement after the use of KT in patients 
with PFPS. The results of this study are inconsistent with 
previous similar studies.  

In a study by Campolo et al., there was a significant 
difference between the KT group and the McConnell type 
group during a stepping up task in comparison to the control 
group. Although there was a significant difference between the 
three groups without taping, KT and McConnell taping, no 
significant difference was observed during the squat activity.42 
Miller et al. compared the KT group of GMed, the lumbopelvic 
region, manual group, and the control group. They found that 
the KT group had significantly better Y-score and squat 
scores.40 Reduction of pain and improvement in the ratio of 
VMO / VL EMG activity for people with PFPS in ascending 
step was reported by Chen et al.43. The results of the study by 
Fu et al. revealed that the hip abduction improved with 
abductor KT. However, no increase in the power of GMed was 
confirmed following the KT in the Fu study.44 

In contrast, in the study by Aytar et al., despite the positive 
effects of KT on muscle strength and balance, there was no 
significant difference between the KT group and the placebo 
group in the severity of pain in walking up and downstairs.45 
Jancaitis and colleagues reported improvement in the 
performance of walking downstairs after the KT application, 
though no statistically significant difference was observed in 
the results.46 Akbas et al. compared the reinforcement and 
flexibility exercises with KT and reinforcement exercises and 
flexibility alone. They observed that KT did not affect the pain 
reduction and improvement in subjects' performance.2 

Based on scientific evidence, KT can have an immediate 
effect that help to reduct the symptoms of musculoskeletal 

disorders.9,44 Generally, KT blocks the transfer of pain 
information to the spinal cord by stimulating the mechanical 
receptors of the skin, thereby reducing pain.20 The application 
of KT on the skin surface provides tactile sensory inputs come 
from cutaneous mechanoreceptors in the skin that interact with 
the changes in the central nervous system's irritability with 
motor control. Local stimuli provided by KT replace muscle 
protections from the joint structure.11 It is also likely that pain 
relief is a result of improvement in the direction and 
mechanical displacement of the femur and patella.9,43,45 As 
Powers describes, the weakness of the hip abductor muscles 
can be the cause of the hip prolapse. This situation would 
increase the Varus angle of the opposite knee; to compensate 
for the weakness of the abductor muscles, especially the GMed, 
the center of mass would change to the support foot, thereby 
increasing the angle of the knee valgus in the affected foot.47 

GMed mainly acts to stabilize the femur and pelvis in the 
frontal plate.48 The GMed and gluteus Maximus muscles play 
an essential role in controlling the hip motions, especially in 
the subtraction torque on the frontal plate. Changes in the 
neuromuscular function of the GMed muscle may cause the 
internal rotation of the femur to rotate under the patella, 
resulting in abnormal deviation. To adapt to femur adduction, 
the tibia would be abducted which may cause excessive 
pronation.37 The hip abductor KT may specifically facilitate the 
activity of GMed, thereby improving the postural stability and 
dynamic knee valgus.40 

Acknowledgement 

We appreciate all participants who collaborated with us in 
this study. 

Conflict of Interest 

The authors declare that they have no conflict of interest. 

References  

1. Boling M, Padua D, Marshall S, Guskiewicz K, Pyne S, Beutler A. Gender 

differences in the incidence and prevalence of patellofemoral pain syndrome. 

Scand J Med Sci Sports 2010;20:725-30. doi:10.1111/j.1600-

0838.2009.00996.x 

2. Petersen W, Ellermann A, Rembitzki IV, Scheffler S, Herbort M, Sprenker FS, 

et al. The Patella Pro study - effect of a knee brace on patellofemoral pain 

syndrome: design of a randomized clinical trial. BMC Musculoskelet Disord 

2014;15:200. doi:10.1186/1471-2474-15-200 

3. Linschoten R, Middelkoop M, Berger MY, Heintjes EM, Koopmanschap MA, 

Verhaar JAN, et al. The PEX study - exercise therapy for patellofemoral pain 

syndrome: design of a randomized clinical trial in general practice and sports 

medicine. BMC Musculoskelet Disord 2006;7:31. doi:10.1186/1471-2474-7-31 

4. Bagheri S, Bayat MR, Halabchi F. The effect of 8-week exercise program on 

patellofemoral pain syndrome. J Res Rehab Sci 2011;7:357-67. [Persian].  

5. Bolgla LA, Malone TR, Umberger BR, Uhl TL. Hip strength and hip and knee 

kinematics during stair descent in females with and without patellofemoral 

pain syndrome. J Orthop Sport Phys Ther 2008;38:12-8. 

doi:10.2519/jospt.2008.2462 

6. Regelski CL, Ford BL, Hoch MC. Hip strengthening compared with 

quadriceps strengthening in conservative treatment of patients with 

patellofemoral pain: a critically appraised topic. Int J Athl Ther Train 

2015;20:4-12. doi:10.1123/ijatt.2014-0048 

7. Kuru T, Yalıman A, Dereli EE. Comparison of efficiency of Kinesio® taping 

and electrical stimulation in patients with patellofemoral pain syndrome. Acta 

Orthop Traumatol Turc 2011;46:385-92. doi:10.3944/aott.2012.2682 

8. Wen-Dien C, Fu-Chen C, Chia-Lun L, Hung-Yu L, Ping-Tung L. Effects of 

kinesio taping versus mcconnell taping for patellofemoral pain syndrome: a 



Bagheri et al 

 

5       |        International Journal of Health Studies 2019;5(4) 

systematic review and meta-analysis. Evidence-Based Complement Altern 

Med 2015;1-11. doi:10.1155/2015/471208 

9. Freedman SR, Brody LT, Rosenthal M, Wise JC. Short-term effects of patellar 

Kinesio taping on pain and hop function in patients with patellofemoral pain 

syndrome. Sports Health 2014;6:294-300. doi:10.1177/1941738114537793 

10. Aytar A, Ozunlu N, Surenkok O, Baltaci G, Oztop P, Karatas M. Initial 

effects of Kinesio® taping in patients with patellofemoral pain syndrome: a 

randomized, double-blind study. Isokinetic Exerc Sci 2011;19:135-42. 

doi:10.3233/IES-2011-0413 

11. Kase K, Wallis JKT. Clinical Therapeutic Applications of the Kinesio Taping 

Method. 3rd ed. Tokyo, Japan: Ken Ikai Co Ltd, 2003.  

12. Callaghan MJ, Selfe J, McHenry A , Oldham JA. Effects of patellar taping on 

knee joint proprioception in patients with patellofemoral pain syndrome. Man 

Ther 2008;13:192-9. doi:10.1016/j.math.2006.11.004 

13. González-Iglesias J, Fernández-de-Las-Peñas C, Cleland JA, Huijbregts P, 

Del Rosario Gutiérrez-Vega M. Short-term effects of cervical Kinesio taping 

on pain and cervical range of motion in patients with acute whiplash injury: a 

randomized clinical trial. J Orthop Sports Phys Ther 2009;39:515-21. 

doi:10.2519/jospt.2009.3072 

14. Thelen MD, Dauber JA, Stoneman PD. The clinical efficacy of Kinesio tape 

for shoulder pain: a randomized, double-blinded, clinical trial. J Orthop Sports 

Phys Ther 2008;38:389-95. doi:10.2519/jospt.2008.2791 

15. Castro-Sánchez AM, Lara-Palomo IC, Matarán- Peñarrocha GA., Fernández-

Sánchez M, Sánchez-Labraca N, Arroyo-Morales M. Kinesio Taping reduces 

disability and pain slightly in chronic non-specific low back pain: a randomized 

trial. J Physiother 2012;58:89-95. doi:10.1016/S1836-9553(12)70088-7 

16. Crossley K, Cowan SM, Bennell KL, McConnell J. Patellar taping: is clinical 

success supported by scientific evidence? Man Ther 2000;5:142-50. 

doi:10.1054/math.2000.0354 

17. Crossley K, Bennell K, Green S, Cowan S, McConnell J. Physical therapy for 

patellofemoral pain: a randomized, double-blinded, placebo-controlled trial. 

Am J Sports Med 2002;30:857-65. doi:10.1177/03635465020300061701 
18. Crossley K, Bennell K, Green S, McConnell J. A systematic review of 

physical interventions for patellofemoral pain syndrome. Clin J Sport Med 

2001;11:103-10. doi:10.1097/00042752-200104000-00007 

19. Baluchi R, Giasi A, Naderi A. A survey of selective movement therapy 

effectiveness on dynamic postural control of patients with patellofemoral pain 

syndrome. SJIMU 2011;19:17-23.  

20. Bagheri S, Shojaeddin S, Nazarian A B, Naderi A. The effect of hip abductors 

and external rotators strengthening in male with patellofemoral pain syndrome. 

SJIMU 2016;23:29-39.  

21. Whittingham M, Palmer S, Macmillan F. Effects of taping on pain and 

function in patellofemoral pain syndrome: a randomized controlled trial. J 

Orthop Sports Phys Ther 2004;34:504-10. doi:10.2519/jospt.2004.34.9.504 

22. Mokhtarinia H, Ebrahimi-Takamjani I, Salavati M, Goharpay S, Khosravi A. 

The effect of patellar taping on knee joint proprioception in patients with 

patellofemoral pain syndrome. Acta Med Iran 2008;46:183-90.  

23. Akbaş E, Atay AÖ, Yüksel I. The effects of additional Kinesio taping over 

exercise in the treatment of patellofemoral pain syndrome. Acta Orthop 

Traumatol Turc 2011;45:335-41. doi:10.3944/AOTT.2011.2403 

24. Pal S, Besier TF, Draper CE, Fredericson M, Gold GE, Beaupre GS, et al. 

Patellar tilt correlates with vastus lateralis: vastus medialis activation ratio in 

maltracking patellofemoral pain patients. J Orthop Res 2012;30:927-33. 

doi:10.1002/jor.22008 

25. Souza RB, Draper CE, Fredericson M, Powers CM. Femur rotation and 

patellofemoral joint kinematics: a weight-bearing magnetic resonance imaging 

analysis. J Orthop Sports Phys Ther 2010;40:277-85. doi:10.2519/jospt.2010.3215 

26. Powers CM, Ward SR, Fredericson M, Guillet M, Shellock FG. Patellofemoral 

kinematics during weight-bearing and non-weight-bearing knee extension in 

persons with lateral subluxation of the patella: a preliminary study. J Orthop 

Sports Phys Ther 2003;33:677-85. doi:10.2519/jospt.2003.33.11.677 

27. Fukuda TY, Rossetto FM, Magalhães E, Bryk FF, Lucareli PR, de Almeida 

Aparecida Carvalho N. Short-term effects of hip abductors and lateral rotators 

strengthening in females with patellofemoral pain syndrome: a randomized 

controlled clinical trial. J Orthop Sports Phys Ther 2010;40:736-42. 

doi:10.2519/jospt.2010.3246 

28. Earl JE, Hoch AZ. A proximal strengthening program improves pain, 
function, and biomechanics in women with patellofemoral pain syndrome. Am 

J Sports Med 2011;39:154-63. doi:10.1177/0363546510379967 

29. Peters JS, Tyson NL. Proximal exercises are effective in treating 
patellofemoral pain syndrome: a systematic review. Int J Sports Phys Ther 

2013;8:689-700.  

30. Magalhães E, Fukuda TY, Sacramento SN, Forgas A, Cohen M, Abdalla RJ. 

A comparison of hip strength between sedentary females with and without 
patellofemoral pain syndrome. J Orthop Sports Phys Ther 2010;40:641-7. 

doi:10.2519/jospt.2010.3120 

31. Prins MR, van der Wurff P. Females with patellofemoral pain syndrome have 

weak hip muscles: a systematic review. Aust J Physiother 2009;55:9-15. 
doi:10.1016/s0004-9514(09)70055-8 

32. Ireland ML, Willson JD, Ballantyne BT, Davis IM. Hip strength in females 

with and without patellofemoral pain. J Orthop Sports Phys Ther 2003;33:671-

6. doi:10.2519/jospt.2003.33.11.671 

33. Nakagawa TH, Moriya ÉT, Maciel CD, SerrãO FV. Trunk, pelvis, hip, and 
knee kinematics, hip strength, and gluteal muscle activation during a single-

Leg squat in males and females with and without patellofemoral pain syndrome. J 

Orthop Sport Phys Ther 2012;42:491-501. doi:10.2519/jospt.2012.3987 

34. Cowan SM, Crossley KM, Bennell KL. Altered hip and trunk muscle function 
in individuals with patellofemoral pain. Br J Sports Med 2009;43:584-8. 

doi:10.1136/bjsm.2008.053553 

35. Barton CJ, Lack S, Malliaras P, Morrissey D. Gluteal muscle activity and 

patellofemoral pain syndrome: a systematic review. Br J Sports Med 
2013;47:207-14. doi:10.1136/bjsports-2012-090953  

36. Chaudhari AM, Andriacchi TP. The mechanical consequences of dynamic 

frontal plane limb alignment for non-contact ACL injury. J Biomech 

2006;39:330-8. doi:10.1016/j.jbiomech.2004.11.013 

37. Powers CM. The influence of altered lower-extremity kinematics on 
patellofemoral joint dysfunction: a theoretical perspective. J Orthop Sports 

Phys Ther 2003;33:639-46. doi:10.2519/jospt.2003.33.11.639 

38. Lephart SM, Ferris CM, Riemann BL, Myers JB, Fu FH. Gender differences 

in strength and lower extremity kinematics during landing. Clin Orthop Relat 
Res 2002;401:162-9. doi:10.1097/00003086-200208000-00019 

39. Osorio JA, Vairo GL, Rozea GD, Bosha PJ, Millard RL, Aukerman DF, et al. 

The effects of two therapeutic patellofemoral taping techniques for strength, 

endurance, and pain responses. Phys Ther Sport 2013;14:199-206. 
doi:10.1016/j.ptsp.2012.09.006 

40. Miller J, Westrick R, Diebal A, Marks C, Gerber JP. Immediate effects of 

lumbopelvic manipulation and lateral gluteal kinesio taping on unilateral 

patellofemoral pain syndrome: a pilot study. Sports Health 2013;5:214-9. 
doi:10.1177/1941738112473561 

41. Iverson CA, Sutlive TG, Crowell MS, Morrell RL, Perkins MW, Garber MB, 

et al. Lumbopelvic manipulation for the treatment of patients with 
patellofemoral pain syndrome: development of a clinical prediction rule. J 

Orthop Sports Phys Ther 2008;38:297-309. doi:10.2519/jospt.2008.2669 

42. Campolo M, Babu J, Dmochowska K, Scariah S, Varughese J. A comparison 

of two taping techniques (Kinesio and McConnell) and their effect on anterior 
knee pain during functional activities. Int J Sports Phys Ther 2013;8:105-10.  

43. Chen PL, Hong WH, Lin CH, Chen WC. Biomechanics effects of Kinesio 
taping for persons with patellofemoral pain syndrome during stair climbing. 

IFMBE Proc 2008;21:395-7. doi:10.1007/978-3-540-69139-6_100 

44. Fu TC, Wong AM, Pei YC, Wu KP, Chou SW, Lin YC. Effect of Kinesio 
taping on muscle strength in athletes-a pilot study. J Sci Med Sport 

2008;11:198-201. doi:10.1016/j.jsams.2007.02.011 

45. Aytar A, Ozunlu N, Surenkok O, Baltaci G, Oztop P, Karatas M. Initial 

effects of Kinesio® taping in patients with patellofemoral pain syndrome: a 
randomized, double-blind study. Isokinetic Exerc Sci 2011;19:135-42. 

doi:10.3233/IES-2011-0413 

46. Freedman SR, Brody LT, Rosenthal M, Wise JC. Short-term effects of 

patellar kinesio taping on pain and hop function in patients with patellofemoral 
pain syndrome. Sports health 2014;6:294-300. doi:10.1177/1941738114537793 

47. Powers CM. The influence of abnormal hip mechanics on knee injury: a 
biomechanical perspective. J Orthop Sports Phys Ther 2010;40:42-51. 

doi:10.2519/jospt.2010.3337 

48. Neumann DA. Kinesiology of the musculoskeletal system. 3rd ed. St Louis, 
MO: Mosby, 2002. p. 1-624. 

 


