
It was randomized controlled trial which was 
conducted from January to June 2017 after taking 
approval from institutional ethical review board of 
the University. The data were collected from 

More recently, evidence has been shifted from 
quadriceps training alone to combined training of 
hip and knee muscles where all the muscles of hip 

8,9
joint are targeted  The rehabilitation regimes 
consisted of strengthening and development of 
control of the muscles around the hip joint in 
patellofemoral pain and dysfunction because low 
limb function is coordinated activity of all the 
muscles of lower quadrant especially hip muscles 
therefore it is vital to include training of hip muscles 
in the rehabilitation of patellofemoral pain 

10,11syndrome.  The purpose of the current study was 
to compare two interventions used in the 
management of patellofemoral dysfunction. 

Patellofemoral dysfunction is the most widely 
1

recognized reason for lower limb pain.  It is thought 
to have prevalence of 7-26%, more common in 

2,3
youthful, dynamic females.  The main factor 
involved in the development of patellofemoral 
dysfunction and malalignment of lower limb is 
weakness in the quadriceps muscles, hip abductors, 

4
external rotators and hip flexors.  Customarily, this 
is the main focus because rehabilitation program has 
been on the improvement of the quadriceps muscles. 
Some of the literature supports the training of knee 
muscles especially promoting the timing and firing 
of the vastus medialis obliqus (VMO) in spite of 

5some controversy.  Generally, conservative 
treatment standards have in this  manner 
concentrated essentially on quadriceps based 
training focusing on its strength, balance and timing 
especially VMO, and most of the time this strength 
training has been combined with other maneuvers 
such as flexibility training, use of  tape, and 

6,7
orthotics.INTRODUCTION

METHODOLOGY

Methodology: It was a randomized controlled trial 
conducted from January to June 2017. The data 
were collected from The University Teaching 
Hospital, University of Lahore. A total of 30 
participants with patellofemoral pain syndrome 
were randomly allocated into two groups by dice 
method. The Group-A (n=15) received hip 
muscles strengthening exercise along with 
conventional physiotherapy treatment whereas 
Group-B (n=15) received only conventional 
physiotherapy. Visual Analogue Scale and Kujala 

st
scale were used as outcome measure tools. 1  

nd rdreading was taken before treatment and 2  and 3  
readings were taken after third and sixth week of 
treatment. 

Conclusion: Hip muscles strengthening exercise 
along with conventional physiotherapy was more 
effective than conventional physiotherapy for 
patient with patellofemoral dysfunction. (Rawal 
Med J 202;45:136-239).

Results: The improvement in the score of visual 
analog scale in Group-A was 4.67±0.97 and in 
Group-B was 3.00±1.25 (p=0.002).  The 
improvement in the score of Kujala scale was 
41.00±12.86 in Group-A and 30.06±13.62 in 
Group-B (p=0.03). 

Objective: To compare the effects of exercise 
program wi th  and wi thout  h ip  musc les 
strengthening to improve pain & functional 
limitation in participants with patellafemoral 
dysfunction. 

Keywords: Anterior knee pain syndrome, muscle 
strength, patellofemoral pain syndrome.
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The mean score of Group-A for VAS in pretest 
measurements was 5.93±0.799, during treatment 
was 3.67±1.45and after treatment was 1.27±0.59 
(<0.001) showing significant improvement with 
intervention of Group A. Mean VAS in Group B for 

RESULTS

Table 2. Within Group comparison.

Conventional physiotherapy included 10 minutes 
ultrasonic therapy at pulsed mode, quadriceps 
strengthening and active short act extension 
exercises and proprioception training five days a 

12
week.  Participants in Group A received hip 
strengthening exercises along with conventional 
physiotherapy. Group-B received only conventional 
physiotherapy. Hip strengthening included 10 
repetition of unilateral open chained resistive 
exercises of hip abductors and rotators with angle 

13
weights.  

Department of Physical Therapy of University 
Hospital. A total of 30 male and female patients aged 
25-50 years, diagnosed with patellofemoral pain by 
or thopedic surgeon through cl inical  and 
radiological finding were recruited in the study. 
Those patients who had meniscal, ligamentous or 
any other intra-articular pathology, patients with 
recurrent subluxation, dislocation of the patella, 
past surgery of the knee joint, psychological or 
social issue red flags were excluded from the study. 
Pa r t i c ipan t s  were  r andomized  in to  two 
homogeneous groups by dice method. 

Statistical Analysis: The data were analyzed using 
SPSS version 21. The changes in scores of VAS & 
Kujala readings within the groups were explained 
with repeated measure ANOVA. Independent 
sample t test was used for the reading differences 
between groups. Statistical significance was set at 
P=0.05. 

14The visual analogue scale (VAS; 0-10)  and Kujala 
scale were used for the subjective measurements of 
knee pain and functional outcomes. Kujala scale is a 
13-item self-report questionnaire that evaluates 
subjective responses to specific activities and 
symptoms that are thought to correlate with anterior 
knee pain syndrome. Total score of Kujala scale 
ranges from minimum score of 0 to a maximum score 
of 100 points. Lower scores indicate greater pain and 

15disability.  All patients were assessed three times i.e. 
before treatment, and at the end third week of 
treatment, and at the end of sixth week of treatment. 

Table 3. Between Group post treatment comparison at 6 
week.

Table 1. Socio demographic comparison.

Out of 15 patients in Group A, 7(47%) were male 
and 8(53%) were females whereas in Group B, 
6(33%) subjects were male and 9(67%) were 

females. Mean age in group A was 36.73±14.72 and 
in Group B was 31.33±7.19 years. Subjects in both 
groups were also comparable in terms of weight, 
BMI, history of OA, effected side, dominant 
extremity, and smoking history. (p value; 0.42, 0.07, 
0.71, 0.45, 0.27, 0.28, 0.62) (Table 1).
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Majority of previous studies had focused on 
17quadriceps centered strengthening program.  

Mostly treatment is not progressed to hip or lower 
joints and patients are discharge from plan of care. 
However, patients complain problematic function 

18later.  Additional resistance training of hip joint 
muscles is better than isolated quadriceps 

19,20strengthening exercise.

Result of this study should be interpreted by 
considering some limitations. The participants 
recruited for study represented narrow range of 
time. A larger and diverse, sample size should be 
utilized and the study duration should be longer. 

pretest readings was 6.27±0.45, during treatment 
was 4.67±0.90 and in posttest reading was 
2 .67±0.72(<0.001*)  showing s igni f icant 
improvement with the interventions of Group B. 
The mean score of Group A for Kujala Scale in 
pretest measurements was 38.13±9.63 and after 
treatment was 79.13±8.97(<0.001*) showing 
significant improvement with intervention of Group 
A. Mean Kujala score in Group B for pretest 
readings was 39.20±8.49 and in posttest reading was 
69.27±9.28(<0.001)  showing s igni f icant 
improvement with the interventions Group B (Table 
2 and 3).

The current study was different in terms of exercise 
type used for strengthening. In previous studies, 
mostly open chain exercises has been used either for 
isolated quadriceps centered strengthening program 

or including hip muscles, however, current study 
incorporated strength training using various closed 
chain positions such as sitting and standing. The 
idea was to make exercise convenient for patients, 
so that they can use these exercises at home settings 

21
as well according to prescribed plan.

Although, prognostic factors measured at baseline 
showed the experimental group to be at slight 
disadvantage, yet the patients in this group 
performed significantly better than that of receiving 
quadriceps centered rehab program only. Those 
prognostic variables included age, body mass index 
and comorbid conditions such as history and onset 
of diabetes mellitus. In order to eliminate assessor 
bias, both outcome measures were self-evaluating. 
There found significant improvement at all post-

rd th
interventional readings taken at 3  and 6  week 

1,2,7,17interval.

Both interventions were found to be effective in 
reducing pain and functional limitations but hip 
strengthening along with conventional therapy was 
more effective as compared to conventional 
physiotherapy alone. Physiotherapists should apply 
hip strengthening exercises in patients with patella 
femoral pain to get optimal results   

DISCUSSION As lower limb function is the product of coordinated 
hip, knee and ankle stabilizers working in a 
synchrony, it is suggested for future reference that in 
case of injury to any of these regions, the rehab 
program should be holistic involving training of 
these three core regions, especially when the onset 
has past 6 months. 

There is less evidence regarding hypothesized 
strengthening of hip stabilizers in addition to 
quadriceps centered exercise rehabilitation program 

16
for patients with anterior knee pain and function.  
The findings of current study suggested that 
additional strengthening of hip extensors along with 
quadriceps is more beneficial for improving 
functional deficit and pain. 

Contrasts in current findings versus those of past 
experiments might be exercise type, intensity, type 
and time of intervention. Before this Fukuda et al 
combined open chain exercise program, for strength 
training of hip extensors, adductors, lateral/ medial 
rotators, and those of closed chain exercise program 
such as squats, seated knee extensions, leg presses 

22and calf raise.

CONCLUSION

238 Rawal Medical Journal: Vol. 45. No. 1, Jan.-Mar. 2020

Corresponding author email: Faiza Sharif: 
faizasharifz@hotmail.com
Conflict of Interest: None declared

Statistical expertise: Faiza Sharif, Halima Shoukat
Final approval and guarantor of the article: Faiza Sharif

Rec. Date: Jun 11, 2019 Revision Rec. Date: Oct 12, 2019 Accept 
Date: Nov 20, 2019

Drafting of the article: Faiza Sharif
Critical revision of the article for important intellectual content: 
Faiza Sharif 

Conception and design: Faiza Sharif 

Analysis and interpretation of the data: Halima Shoukat, 
Muhammad Asim Arif

Author Contributions: 

Collection and assembly of data: Halima Shoukat, Muhammad 
Asim Arif

Effects of strengthening of hip abductors and lateral rotators forimproving pain and functional limitation in patients 



11. Bloomer BA, Durall CJ. Does the Addition of Hip 
Strengthening to a Knee-Focused Exercise Program 
Improve Outcomes in Patients With Patellofemoral Pain 
Syndrome? J Sport Rehabil 2015;24:428-33.

10. Ismail M, Gamaleldein M, Hassa K. Closed kinetic chain 
exercises with or without additional hip strengthening 
exercises in management of patellofemoral pain 
syndrome: a randomized controlled trial. Eur J Physical 
Rehabil Med 2013;49:687-98.

19. Khayambashi K, Fallah A, Movahedi A, Bagwell J, 
Powers C. Posterolateral hip muscle strengthening 
versus quadriceps strengthening for patellofemoral pain: 
a comparative control trial. Arch Physical Med Rehabil 
2014;95:900-7.

13. Santos TRT, Oliveira BA, Ocarino JM, Holt KG, 
Fonseca ST. Effectiveness of hip muscle strengthening in 
patellofemoral pain syndrome patients: a systematic 
review. Braz J Phys Ther 2015;19:167-76.

22. Fukuda TY, Rossetto FM, Magalhães E, Bryk FF, Garcia 
Lucareli PR, de Almeida Carvalho NA. Short-term 
effects of hip abductors and lateral rotators strengthening 
in females with patellofemoral pain syndrome: a 
randomized controlled clinical trial. J Orthop Sports 
Physical Ther 2010;40:736-42.

9. Hott A, Liavaag S, Juel NG, Brox JI. Study protocol: a 
randomised controlled trial comparing the long term 
effects of isolated hip strengthening, quadriceps-based 
training and free physical activity for patellofemoral pain 
syndrome (anterior knee pain). BMC Musculoskeletal 
Disord 2015;16:40.

20. Nakagawa TH, Muniz TB, Baldon RdM, Dias Maciel C, 
de Menezes Reiff RB, Serrão FV. The effect of additional 
strengthening of hip abductor and lateral rotator muscles 
in patellofemoral pain syndrome: a randomized 
controlled pilot study. Clinical Rehabil 2008; 22:1051-
60.

4. Myer GD, Ford KR, Foss KDB. The incidence and 
potential pathomechanics of patellofemoral pain in 
female athletes. Clinical Biomechanics 2010;25:700-7.

12. van der Heijden RA, Lankhorst NE, van Linschoten R, 

Bierma-Zeinstra SM, van Middelkoop M. Exercise for 
treating patellofemoral pain syndrome. The Cochrane 
database of systematic reviews 2015; 1: Cd010387.

5. Bolgla LA, Earl-Boehm J, Emery C, Hamstra-Wright K, 
Ferber R. Pain, function, and strength outcomes for 
males and females with patellofemoral pain who 
participate in either a hip/core-or knee-based 
rehabilitation program. Int J Sports Physical Ther 
2016;11:926.

15. Ittenbach RF, Huang G, Barber Foss KD, Hewett TE, 
Myer GD. Reliability and Validity of the Anterior Knee 
Pain Scale: Applications for Use as an Epidemiologic 
Screener. PloS one 2016;11(7): e0159204-e.

14. Sung Y-T, Wu J-S. The Visual Analogue Scale for Rating, 
Ranking and Paired-Comparison (VAS-RRP): A new 
technique for psychological measurement. Behav Res 
Methods 2018;50:1694-715.

3. Petersen W, Ellermann A, Gösele-Koppenburg A. 
Patellofemoral pain syndrome. Knee Surg Sports 
Traumatol Arthroscopy 2014;22:2264-74.

2. 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.

6. Kedroff L, Amis A, Newham D. Lower limb kinematics, 
muscle activity and strength in participants with 
patel lofemoral  pain syndrome.  Manual  Ther 
2016;(25):e47.

7. Chiu JK, Wong Y-m, Yung PS, Ng GY. The effects of 
quadriceps strengthening on pain, function, and 
patellofemoral joint contact area in persons with 
patellofemoral pain. Am J Physical Med Rehabil 
2012;91:98-106.

16. Hamstra-Wright KL, Earl-Boehm J, Bolgla L, Emery C, 
Ferber R. Individuals With Patellofemoral Pain Have 
Less Hip Flexibility Than Controls Regardless of 
Treatment Outcome. Clinical J Sport Med 2017;27:97-
103.

8. Khayambashi K, Mohammadkhani Z, Ghaznavi K, Lyle 
MA, Powers CM. The effects of isolated hip abductor 
and external rotator muscle strengthening on pain, health 
status, and hip strength in females with patellofemoral 
pain: a randomized controlled trial. J Orthop Sports 
Physical Ther 2012;42:22-9.

REFERENCES

18. Karaoğlu S, Aygül V, Karagöz Z. Patellofemoral pain 
syndrome. Sports Injuries: Springer; 2012: 565-9.

17. Dolak KL, Silkman C, McKeon JM, Hosey RG, 
Lattermann C, Uhl TL. Hip strengthening prior to 
functional exercises reduces pain sooner than quadriceps 
strengthening in females with patellofemoral pain 
syndrome: a randomized clinical trial. J Orthop Sports 
Physical Ther 2011;41:560-70.

1. Collado H, Fredericson M. Patellofemoral pain 
syndrome. Clinics Sports Med 2010; 29:379-98.

21. Harvie D, O'Leary T, Kumar S. A systematic review of 
randomized controlled trials on exercise parameters in 
the treatment of patellofemoral pain: what works? J 
Multidisciplinary Healthcare 2011;4:383.

239 Rawal Medical Journal: Vol. 45. No. 1, Jan.-Mar. 2020

Effects of strengthening of hip abductors and lateral rotators forimproving pain and functional limitation in patients 


