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ABSTRACT
Objective: To determine the effects of McConnell taping combined with strengthening exercises on Q angle 
and intensity of pain in females with patellofemoral Pain Syndrome.
Study Design: Randomized control trial
Place and Duration of Study: Physical Medicine & Rehabilitation department of Fauji Foundation Hospital 

st stRawalpindi from 1  Jan to 31  June 2018.
Materials and Methods: Females with patellofemoral pain syndrome with age 25-45 years, having anterior 
knee pain, limited/painful knee Range of motion and increased Q angle>18 were included in the study through 
non-probability convenience sampling technique .Numeric Pain Rating Scale(NPRS)and Goniometry tools were 
used to measure the outcomes. A total of 70 approached cases only 48 met the inclusion criteria, out of which 
40 subjects completed the treatment protocol. Subjects were divided randomly in to experimental and control 
groups. Both groups received standard treatment protocol including Trans Cutaneous Electrical Nerve (TENS) 
and Heating Pad for 15 minutes while Experimental group received McConnell taping in addition. Data was 
analyzed by using SPSS Version 21.
Results: There was significant improvement in pain intensity and Q angle in experimental group after 
McConnell taping p value was <0.05 for pain. Flexion ROM was significantly improved in both groups 
p<0.05.while extension ROM was in normal Range pre and post treatment p<0.05.
Conclusion: Results of this study shows that McConnell taping reduces pain intensity and Quadriceps Angle in 
patients with patellofemoral pain syndrome.

Key Words: Patellofemoral pain syndrome, Quadriceps Angle, Range of motion, Taping technique, Visual 
Analogue Scale. 

measurement which is  taken in supine position 
8,9

without the activation of quadriceps.  Clinically 
Quadriceps angle, lateral hyper  mobility of patella 
and J sign  are mostly used for the evaluation of 

8 Patellar maltraking. Structural rehabilitation 
Programme is implemented for management of 
PFPS including Rest, Patellar bracing and McConnell 
taping is mostly used for the treatment of 
patellofemoral pain syndrome which improves 
quadriceps function, patellar alignment and 

6, 10-12decrease Q angle.
The available research evidence, however, would 
suggest that either taping change the Quadriceps 
angle or not. In previous studies McConnell taping 
enhanced the activity level of Vastus Medialis 
Oblique relative to Vastus lateralis, and decrease 
pain and improved function but the direction of tape 
and its effects on Q angle were not targeted in this 

9study.  Some studies revealed that McConnell taping 
shows positive results for patellofemoral pain 
syndrome, but the evidence is limited on the 

Introduction
The Patellofemoral pain syndrome (PFS) is a possible 
cause of the anterior knee pain .It predominantly 

1,2
affects the female patients.  Patellofemoral pain 
syndrome contributing to an estimated of 30-40% of 

3, 4 
all sports medicine visits In the united states 15-

5 45% individual reports PFPS. Typical symptoms are 
knee pain on anterior aspect which is exacerbated by 
ascending and descending stairs, squatting as well as 

6, 7
prolonged sitting. An increased in Q angle >15 
degree is considered the predisposing factor for 
patellofemoral pain syndrome. Q angle is a static 
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13  
outcome of the taping on Q angle.  A study was 
conducted by Engy F et al in 2021,the result of their 
study significant difference between VAS and lower 
extremity function after McConnell tape with p value 

14 
was <0.05.
Another study was conducted by Aminaka, and 
Gribble examined the effects of McConnell taping on 
knee pain and Hip and knee kinematics in the sagittal 
plan during dynamic balance setting. The patients 
with patellofemoral pain syndrome group with 
McConnell tape showed a reduction in knee pain and 
improvement in balance compared to non-tape 
condition. However there were no significant 
differences in hip and knee angle in the sagittal 

15 plan. Therefore this study was planned to 
investigate the effects of taping on the Q angle and 
pain level in patients with patellofemoral pain 
syndrome.

Materials and Methods
This randomized control trial was conducted at 
Physical Medicine & Rehabilitation department of 

st
Fauji Foundation Hospital Rawalpindi from 1  Jan 

st2018 to 31  June 2018.Study was approved by 
Research Ethical Committee of Riphah International 
University Islamabad. The inclusion criteria of the 
study were known cases of Patellofemoral pain 
syndrome, age 25-45, having anterior knee pain, 
limited/painful knee ROM and Q angle>18 were 
included in the study. Participants having any history 
of knee surgery, systematic disease and other 
neuromuscular conditions were excluded from the 
study. After taking consent subjects who fulfilled the 
inclusion criteria were divided into group A 
(Experimental) and group B (Control) through 
convenience sampling technique. Open Epi tool was 
used for sample size calculation. Sample size 
calculated was 40 and 20 patients were assigned in 
each group. Study participants were assessed at base 
line and at the end of 2 weeks post intervention. In 
the control Group treatment protocol was traditional 
exercises including Quadriceps Isometric and 
Hamstring Stretching 10 repetition with 3 sets for 4 
days/week, Trans cutaneous Electrical nerve 
s t i m u l at i o n  ( T E N S )  w i t h  f re q u e n c y  5 0 -
100HZ,Continous cycle time and Heating pad for 15 
minutes. Total duration of each session was 45 
minutes for 2 weeks. While experimental Group was 
given additional McConnell taping. The patient was 

in supine position. Total time for taping was 2 
minutes in which a cover roll tape almost 15 cm in size 
was first applied directly over the skin. Then 12 cm 
rigid tape leukotape P was applied by starting from 
lateral condyle of femur, anchor the patella and end 
on posterior aspect of the knee. For shifting of patella 
on medial side enough force was applied. At end of 
completion of taping procedure, a pouch of 
skin\crease almost 2 cm in width was visible on 
medial aspect of the knee. The participants were 
then instructed to remove the tape before going to 
bed. Study Outcomes i.e., pain and Q angle were 
measured through Numeric pain Rating scale and by 
goniometry. Quadriceps Angle was statistically 
measured by using goniometer from three points i.e., 
anterior superior iliac spine, midpoint of patella and 
tibial tuberosity. Data was analyzed by using SPSS 21. 
Nonparametric test (Mann Whitney U) was applied 
for comparison between groups.

Results
Data of the study was stated as mean and standard 
deviation.Comparasion of the two groups was done 
by using Mann Whitney U test while considering the 
p<0.05 as statistically significant. A total of 70 
approached cases 48 patients met the inclusion 
criteria. Only 40 subjects completed the treatment 
protocol 20 in each group. Treatment protocol 
included the application of McConnell taping with 
traditional exercise regimes for Group A and group B 
received only traditional exercise. Commonly 
affected population was workers (50%). Mean of the 
age in the Experimental Group was 36.05 ±7.35 years 
while in the Control group was 37.05±4.96. Mean and 
SD of Q angle of participants was 18.05±3.02. Group 
A (Experimental) showed significant decrease in Q 
angle as compared to l group B (Control) p<0.05.The 
intensity of the pain was significantly reduced in both 
the groups p<0.05.

Discussion
Patellofemoral Pain Syndrome is a common cause of 
anterior knee pain, it mainly affects females. The 
present study investigated the immediate effects of 
McConnell taping on Q angle and knee joint pain in 
females with patellofemoral pain syndrome. 
Intensity of the pain was reduced in both groups, but 
its effects were noticed in experimental group as 
compared to control group with p value was <0.05. 
Overall mean Numeric pain rating scale decreased 
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significantly after taping from 8.28 to 2.9 in 
Experimental group. A previous study reported that 
patients with patellofemoral pain syndrome who 
were provided McConnell taping for two weeks 
reported significantly reduced pain score 
immediately after treatment and for 12 month follow 
up. Also 80% subjects achieved normal onset timing 
of Vastus medialis oblique and Vastus lateralis during 
squat and seated knee extension at 12 month follow 

16,17up.

Table I: Comparison of Q Angle, Intensity of Pain and 
Knee ROM between Experimental and Control Groups 
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Another study examined the EMG activity between 
VL and VMO while the individual used the muscles 
for eccentric phase of descending stairs and 
concentric phase of ascending stairs. They found the 
peak EMG ratio of VMO and vastus lateralis in 
descending stairs was lower than the ascending 

 A
stairs.  double blinded randomized control trial was 
conducted on 30 patients with patellofemoral pain 
syndrome. They treated the patients for 12 sessions 
for a period of 2 weeks. Significant improvement was 

18
noticed in pain intensity in both groups.
Similarly, a study was conducted by A.M Clifford in 
2020 in which they used McConnell taping as well as 
tibial internal rotation limitation taping for 
Patellofemoral pain syndrome (PFPS). The results of 
this study revealed that pain intensity were 

19 decreased in both taping techniques. The results in 
Current study also suggest that McConnell Taping is 
more effective in decreasing Q angle in 
patellofemoral pain syndrome. In this study the 
adjusted Q angle values for laterally and neutral 
placed patella was very close to the Centre of the 
reported ranges of Q angle after adjustment of 
lateral patellar displacement in the experimental 
group as compared to the control group. The present 
study suggests that increasing knee flexion Range of 
motion decrease the Q angle and patellar lateral 
displacement p value <0.05.The results of this study 
are supported by Tsung Yu-Lan in which they found 
the immediate effects of McConnell taping on pain 
and  Q angle in patients with patellofemoral pain 

3
syndrome p value0.05. A study was conducted by 
Ajlan Sac et al in which they found that higher Q angle 
is associated with decreased knee strength and 
taping decrease pain and also Q angle in patients 

20
with PFPS. 

Conclusion
The result of this study shows that McConnell taping 
combined with strengthening exercises to decrease 
pain intensity and Quadriceps Angle in patients with 
patellofemoral pain syndrome.

Limitations
Prolonged effects of the study were not measured as 
time duration was limited. Data was collected from 
single setting of physical medicine and rehabilitation 
department of Fauji foundation hospital Rawalpindi, 
so diversity was not achieved.

Disclaimer
It was presented online in World Conference on 

nd
Exercise Medicine in Malaysia on 2  Nov 2021. 

REFERENCES
1. Kasitinon D, Li W-X, Wang EXS, Fredericson M. Physical 

Examination and Patellofemoral Pain Syndrome: an 
Updated Review. Current reviews in musculoskeletal 
medicine. 2021 Oct 29(14):1-7. 

2. Fick CN, Jiménez-Silva R, Sheehan FT, Grant C. 
Patellofemoral kinematics in patellofemoral pain syndrome: 
The influence of demographic factors. Journal of 
Biomechanics. 2022 Jan (130):1-13.

3. Rehman N, Kashif M, Sajjad A, Hassan HMJ, Iram H. 
Immediate Effects of Kinesio Taping on pain in Athletes with 
Patellofemoral Pain Syndrome. Physikalische Medizin, 
Rehabilitationsmedizin, Kurortmedizin. 2020 Dec; 
30(06):344-349.

4. Cho SH, Moon HJ. Effects of Kinesio-taping on balance 
abilities and proprioception sense. Journal of International 
Academy of Physical Therapy Research. 2017;8(2):1163-
1167.

5. Smith BE, Selfe J, Thacker D, Hendrick P, Bateman M, Moffatt 
F, et al. Incidence and prevalence of patellofemoral pain: a 
systematic review and meta-analysis. PloS one. 2018 
Jan;13(1):0190892.

6. Payne K, Payne J, Larkin TA. Patellofemoral pain syndrome 
and pain severity is associated with asymmetry of gluteus 
medius muscle activation measured via ultrasound. 
American journal of physical medicine & rehabilitation. 
2020;99(7):595-601.

7. Javed S, Riaz H, Saeed A, Begum R. Effects of biodex balance 
training on symptomatic knee osteoarthritis in Rawalpindi: 
A randomized control trial. JPMA. 2021; 71(2):402-405.

8. Sheehan FT, Derasari A, Fine KM, Brindle TJ, Alter KE. Q-
angle and J-sign: indicative of maltracking subgroups in 
patellofemoral pain. Clinical Orthopaedics and Related 
Research®. 2010;468(1):266-275.

9. Gaitonde DY, Ericksen A, Robbins RC. Patellofemoral pain 
syndrome. American family physician. 2019 Jan 
15;99(2):88-94.

10. Baheti ND, Jamati MK. Physical Therapy: Treatment of 
Common Orthopedic Conditions: JP Medical Ltd; 2016 Apr 
10(1):1-9.

11. Begum R, Tassadaq N, Ahmad S, Qazi WA, Javed S, Murad S. 
Effects of McConnell taping combined with strengthening 
exercises of vastus medialis oblique in females with 
patellofemoral pain syndrome. JPMA The Journal of the 
Pakistan Medical Association. 2020;70(4):728-730.

12. Gulati A, McElrath C, Wadhwa V, Shah JP, Chhabra A. Current 
clinical, radiological and treatment perspectives of 
patellofemoral pain syndrome. The British Journal of 
Radiology. 2018 Jun; 91(1086):20170456.

13. Ghourbanpour A,  Talebi  GA,  Hosseinzadeh S,  
Janmohammadi N, Taghipour M. Effects of patellar taping 
on knee pain, functional disability, and patellar alignments 
in patients with patellofemoral pain syndrome: a 

JIIMC 2022 Vol. 17, No.2

117

McConnell Taping Combined with Strengthening Exercises



randomized clinical trial. Journal of Bodywork and 
Movement Therapies. 2018;22(2):493-497.

14. Syed S, Bukhari B, Afzal S, Nasir M, Ali S. Comparison of 
Effectiveness of Mechanical Hold Versus Kinesio Taping in 
Managing Patellofemoral Pain Syndrome. Pakistan 
BioMedical Journal. 2022 Mar 31(5)(3):47-54.

15. Aminaka N, Gribble PA. Patellar taping, patellofemoral pain 
syndrome, lower extremity kinematics, and dynamic 
postural control. Journal of athletic training. 2008;43(1):21-
28.

16. Paoloni M, Fratocchi G, Mangone M, Murgia M, Santilli V, 
Cacchio A. Long-term efficacy of a short period of taping 
followed by an exercise program in a cohort of patients with 
patellofemoral pain syndrome. Clinical rheumatology. 
2012;31(3):535-539.

17. Jun H-p, Chang E. The Effect of McConell Tape on Patients 

with Patellofemoral Pain. Exercise Science. 2019;28(4):324-
329.

18. Pelletier A, Sanzo P, Kivi D, Zerpa C. The effect of patellar 
taping on lower extremity running kinematics in individuals 
with patellofemoral pain syndrome. Physiotherapy theory 
and practice. 2019;35(8):764-772.

19. Clifford AM, Dillon S, Hartigan K, O'Leary H, Constantinou M. 
The effects of McConnell patellofemoral joint and tibial 
internal rotation limitation taping techniques in people with 
Patellofemoral pain syndrome. Gait & Posture. 
2020;82:266-272.

20. Saç A, Taşmektepligil MY. Correlation between the Q angle 
and the isokinetic knee strength and muscle activity. Turkish 
journal of physical medicine and rehabilitation. 2018 Dec; 
64(4):308-313.

CONFLICT OF INTEREST
Authors declared no conflicts of Interest.

GRANT SUPPORT AND FINANCIAL DISCLOSURE
Authors have declared no specific grant for this 
research from any funding agency in public, 
commercial or nonprofit sector.

DATA SHARING STATMENT
The data that support the findings of this study 
are available from the corresponding author 
upon request.

This is an Open Access article distributed under the terms of the Creative Commons Attribution- Non-
Commercial 2.0 Generic License.

JIIMC 2022 Vol. 17, No.2

118

McConnell Taping Combined with Strengthening Exercises


