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Abstract 
 

Introduction: The aim of this study is to design a double blind randomized clinical trial in order to investigate the 

effect of dry needling of gluteus medius muscle on pain and function of women with patellofemoral pain syndrome 

(PFPS). 

Materials and Methods: In this clinical trial, 22 women with PFPS were randomly divided into the two treatment 

and control groups. Both groups received a conventional knee physiotherapy program that included two exercises for 

quadriceps muscle (15 minutes total) and high frequency transcutaneous electrical nerve stimulation (TENS) two 

times a week for three weeks. The treatment group also received dry needling once a week for three weeks with a 

fast-in and fast-out technique 10 times in the active trigger point of the gluteus medius muscle. The outcomes 

included pain and physical function, with the pain intensity and physical function measured using the visual analogue 

scale (VAS) and the Kujala questionnaire, respectively. The Shapiro-Wilk test was employed to check the 

distribution of data and based on the result of this test, the independent t-test was used if the data was of a normal 

distribution and the Mann-Whitney U test was used to compare the control and treatment groups if the data 

distribution was not normal. 

Conclusion: Today, the use of dry needling technique in the treatment of musculoskeletal problems has a growing 

trend in physiotherapy clinics. Given the role of the gluteus medius muscle in PFPS, the results of this study may 

help plan treatment programs for these patients as part of their rehabilitation. 
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Introduction 
Patellofemoral pain syndrome (PFPS) is one of the 

most common knee problems, which accounts for 

about 25 to 40% of knee problems (1-3). PFPS is 

defined as the presence of anterior knee pain that is 

not due to other problems or pathologies of the knee 

(4). The prevalence of this syndrome is two to three 

times higher in women than men (2). Activities 

including walking, running, going up and down stairs, 

sitting cross-legged, as well as activities that are 

associated with prolonged sitting with the knee bent, 

cause or aggravate pain in these people (3,5). The 

cause of this syndrome is often unknown (6). The 

abductor muscles and external rotators of the hip, 

especially the gluteus medius, control the excessive 

internal rotational forces of the femur during daily 

activities that require the knee to bend in a closed 

chain (7,8). Weakness of the gluteal muscles, 
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especially the gluteus medius muscle, which is often 

seen in these people, causes an additional and 

frequent internal rotational force to enter the femur, 

which increases the load on the patella and causes 

pain and functional disability in these people (8,9). 

Moreover, the presence of this frequent force creates 

a constant tensile force on the gluteus medius muscle, 

followed by the creation of trigger points (10). One of 

the physiotherapy treatments for trigger points is the 

use of dry needles that activate pain control 

mechanisms (11). The results of some studies have 

shown that using this method in some muscles 

involved in PFPS, pain and function are improved  

(11-13). So far, no study has been carried out on the 

effect of dry gluteus medius needle on pain and 

physical function in women with PFPS syndrome. 

Therefore, the aim of this study is to investigate the 

effect of dry needling of gluteus medius on pain and 

physical function in women with unilateral PFPS. 

 

Materials and Methods 
This study, which is a double-blind (analyst and 

examiner) clinical trial with a parallel design, was 

approved by the ethics committee of Isfahan 

University of Medical Sciences, Isfahan, Iran with the 

code IR.MUI.RESEARCH.REC.1398.229. The 

protocol of this project was registered on the Iranian 

Registry of Clinical Trials (IRCT) system with the 

code IRCT20160408027287N3. Additionally, the 

project was approved by the Iranian Research 

Institute for Information Science and Technology 

(IranDoc) with the number 398228 in 2019 and all its 

expenses were borne by Isfahan University of 

Medical Sciences. 

The present study was conducted in 2020 in the 

School of Rehabilitation Sciences, Isfahan University 

of Medical Sciences. 22 non-athlete women with  

one-limb PFPS participated in the project. The 

women who were diagnosed with PFPS by an 

orthopedic or rheumatologist to receive physiotherapy 

treatment in public physiotherapy clinics and centers 

under the supervision of Isfahan University of 

Medical Sciences were talked with and if they met the 

inclusion criteria and were willing, entered the study 

project using the convenience sampling method. First, 

the physiotherapist, who was unaware of the grouping 

of participants, carefully recorded a complete and 

comprehensive history and clinical examination. The 

patient entered the study if she had the desired 

inclusion criteria and by completing the consent form. 

The inclusion criteria included reporting pain in the 

anterior area of the knee or around the patella of the 

affected side, pain in at least 3 activities of going up 

or down the stairs, squatting, running, kneeling, 

jumping, or hopping and sitting for a long time (14), 

positive patellar glide test (11), women with normal 

daily (non-athletic) activities with a one-sided 

involvement of this syndrome (11,15), age 17 to 40 

years (15), symptoms for at least four weeks (14 ), 

full range of motion (ROM) in the knee joint and no 

history of knee injury (16), and the presence of an 

active trigger point (presence of local tenderness, 

touch of stiff tissue, presence of a point in the stiff 

tissue of the muscle that is more sensitive than other 

points, recurrent local or referral pain by touching the 

trigger point) in the gluteus medius muscle on the 

affected side (17,18). 

The exclusion criteria included meniscus 

involvement and other intra-articular disorders, 

involvement of lateral and cruciate ligament of the 

knee, patellar tendon tenderness, iliotibial band, Pes 

anserinus muscle tendons, history of patellar 

dislocation, knee inflammation, previous 

patellofemoral joint surgery (16), fear of needles (19), 

pregnancy, cancer, knee arthritis, presence of various 

neurological symptoms with disturbances in 

sensation, movement or reflexes, as well as knee pain 

originating from the hip, lumbar, sacroiliac, or ankle 

joints (11). 

The participants who met the criteria for 

participating in the study and signed the consent form 

were given a schedule to attend the Physiotherapy 

Clinic, School of Rehabilitation Sciences, Isfahan 

University of Medical Sciences. Before the first 

treatment session, the participants completed a 

demographic information form including details of 

contact, age, gender, employment status, level of 

education, weight, height, and body mass index 

(BMI). The researcher physiotherapist then trained 

the people the relevant exercises at the beginning of 

the session and made sure that the exercise was 

performed correctly. Eligible individuals were 

randomly divided into the control (conventional 

physiotherapy for the knee) and treatment groups 

(conventional physiotherapy for the knee and dry 

needle of the gluteus medius) using a random number 

table by the physiotherapist in the physiotherapy 

department (who was blind to the study).  

The physiotherapist of the clinic of the school of 

rehabilitation sciences, who is unaware of the study 

process, was responsible for randomly dividing the 

individuals into the two groups and evaluating the 

participants and presenting the pain and performance 

questionnaires to the individuals. Pain was examined 

using visual analogue scale (VAS) and physical 

function using Kujala Patellofemoral Questionnaire 



 

 
 

http://jrrs.mui.ac.ir 

Design of a clinical trial study to evaluate the effect of dry needling Mostamand et al. 

Journal of Research in Rehabilitation of Sciences/ Vol 16/ July 2020 120 

(KPQ), which is localized in Persian, by the 

physiotherapist of the clinic, once at the beginning of 

the first session and the second time at the end of the 

last session. The patients were then re-examined for 

pain and physical function one week after the last 

session. Each time, the measurement of pain score and 

physical function was measured only once, and the 

number used for the analysis was the value obtained in 

this measurement. 

VAS: A scale that is available and free of cost and 

does not require special training that is widely used in 

the adult population and is completed by the 

participant in less than one minute (20). The scale is 

as a horizontal or vertical ruler that is often 10 cm 

(100 mm) long (Figure 1) and the pain intensity is 

graded from zero (no pain) to 10 cm (worst possible 

pain).  

 

 
Figure 1. Visual Analog Scale (VAS) 

 

VAS was printed on a piece of paper and how to 

answer it was explained to the person by the evaluator 

and the participant was asked to determine the 

intensity of the pain on the line using a pencil (21). 

This scale has high validity and reliability 

[Confidence interval (CI) = 0.74-0.92, Intraclass 

correlation coefficient (ICC) = 0.85-0.95] (20). 

Anterior Knee Pain Scale (AKPS): A 13-item 

questionnaire that measures subjective function 

during various activities in individuals with PFPS. 

The questionnaire includes six activities “walking, 

running, jumping, climbing stairs, squatting, and 

sitting with a bent knee for a long time” that are 

accompanied by pain, particularly in PFPS. It also 

examines symptoms such as lameness, inability to 

bear weight on the affected limb, swelling, abnormal 

patellar movements, muscle atrophy, and limited knee 

flexion (22). The scale maximum score is 100 and a 

lower score indicates more pain and disability. 

Scoring is hierarchically and in different 

classifications including “no problem-disability” and 

“no pain-severe pain” and in some items is different 

from others (23). This scale is easy for the participant 

to understand and only takes a few minutes to 

complete (24). The AKPS has high validity and 

reliability for use in people with PFPS (ICC = 0.49-

0.83) (20). Furthermore, the scale has been localized 

in Persian (25). 

Patellar Glide Test: This test is used to check for 

patellofemoral disorders and, in fact, shows the 

centrality of the patella in the femoral trochlear groove 

(26). In the relaxed mode, the participant was placed 

on the bed in the supine position with a straight knee 

and the therapist placed both index fingers on either 

side of the femoral condyles, in which case the middle 

of the thumbs had to be placed in the center of the 

patella (Figure 2). A glide greater than 5 mm in the 

frontal plane was abnormal and indicated a positive test 

(26). This test has a high inter-rater reliability (0.90) 

(27). 

 
Figure 2. Patellar glide test 

 

Interventions 
The participants were randomly assigned to one of 

the two treatment or control groups through a random 

number table by the physiotherapist working in the 

physiotherapy department of the school of 

rehabilitation sciences who was blind to the study. 

Then, the researcher explained the steps to the 

subjects. The researcher physiotherapist, who was 

unaware of the grouping of the participants, 

performed only the conventional knee physiotherapy 

program for both the treatment and control groups. 

Besides, an experienced physiotherapist performed 

the dry needling. The total treatment time was about 

30 minutes. The dry needling treatment was 

performed once a week for three weeks (13). 

Furthermore, the conventional physiotherapy was 

conducted for both groups twice a week for 3 weeks. 

The participants in both groups were instructed that 

during the four weeks of study (three weeks of 

intervention and one week of follow-up), the 

intensity, frequency, and duration of daily activities 

had to be such that they did not reach the onset of 

pain (28). The person responsible for dividing 

individuals into the control and treatment groups 

(physiotherapist in the physiotherapy department) 

measured pain intensity (using VAS) and physical 
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function (KPQ) once at the beginning of the first 

session, the second time at the end of the last session, 

and also at the end of the first week after stopping the 

treatment interventions (after the last session or the 

sixth session of treatment) as follow-up. 

Dry Needle: An experienced and certified 

physiotherapist with at least five years of dry 

needling experience performed the dry needling 

intervention on the most painful trigger point active 

in the gluteus medius muscle on the involved side. 

For the gluteus medius, the person lay on their side 

on the bed and the knees and hip joints were slightly 

bent (Figure 3). The physiotherapist (observing 

health tips and wearing special gloves) cleaned the 

area with alcohol after a deep touch and finding the 

most painful trigger point.  

 

 
Figure 3. Dry needling technique in the gluteus 

medius muscle 

 

Then, they inserted a dry needle with a length of 

75 mm and a diameter of 0.3 mm into the active 

trigger point with their dominant hand. The 

physiotherapist moved the needle in several 

directions (navigation) to create the first local twitch 

response. After the first local twitch response, the 

needle was inserted in and pulled out of the trigger 

point 10 times vertically in the same direction 

without rotation (Fast-in and fast-out technique). 

The approximate frequency of the needle movement 

was once per second for 10 seconds (29) and after 

the tenth time, the needle was removed from the 

muscle. The approximate time for this operation for 

the treatment group was 5 minutes. 

The treatment group participants received a dry 

needling program once a week after the end of the 

conventional knee physiotherapy session. 

Conventional physiotherapy program: This 

program for the knee included two exercises for the 

quadriceps muscle and then the use of 15 minutes of 

electric current, which were performed by the 

researcher physiotherapist, who was unaware of the 

groupings, for both groups. The exercises for 

strengthening the quadriceps muscle are as follows. 

1. Straight leg raise: The participant slept in the 

supine position (Figure 4) and the knee of the non-

involved side bent to prevent pressure on the 

waist. The lower limb on the affected side was 

then raised about 30 degrees from the hip joint 

with the knee perfectly straight and the ankle in 

the full dorsi-flexed state, and was held in this 

position for 10 seconds. The limb was then 

lowered and the person rested for 10 seconds (16). 

The training time was 7.5 minutes. 

 
Figure 4. Straight leg raise exercise 

 

2. Single leg squats: The participant stood on the 

involved leg; while the opposite limb was bent  

90 degrees from the knee and 60 degrees from the 

thigh, with the arms facing the chest, and the 

participant bent the affected knee 30 degrees 

(Figure 5) and held it as far as he could, then 

rested as the same time. In other words, if a 

person performed this exercise in 10 seconds, they 

could rest for the same amount, i.e. 10 seconds 

(exercise to rest ratio 1: 1) (16). The training time 

was 7.5 minutes. 

 

        
Figure 5. Single leg squats 
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3. Transcutaneous electrical nerve stimulation 

(TENS) program: After the exercises, each 

participant received sensory (high frequency) 

TENS for 15 minutes to reduce pain. The device 

used was a stimulator (MULTI STIM 735X, Novin, 

Iran) (Figure 6). Four electrodes were placed 

around the patella. The current frequency was set at 

100 Hz and the duration at 150 milliseconds (16). 

Randomization: The physiotherapist working in the 

physiotherapy clinic who was unaware of the study 

process randomly assigned the women with PFPS 

using a random number table. The participants were 

equally divided into the control and treatment groups. 

Blinding strategy: Three physiotherapists were 

blinded during the study process: 

 

 
Figure 6. Transcutaneous electrical nerve stimulation 

(TENS) device and electrode sites around the patella 

 

The researcher physiotherapist who was only 

responsible for performing the conventional 

physiotherapy for the knee and the necessary training 

for participants in both groups performed the same 

protocol for both groups. The researcher 

physiotherapist was unaware of grouping the subjects. 

The physiotherapist of the center, who was 

responsible for randomly dividing the subjects into 

two groups, after conducting this task, submitted a 

form to the physiotherapist responsible for dry 

needling, which included the name of the participant 

and her group and the time of attending the 

physiotherapy clinic. This physiotherapist was also 

responsible for assessing the VAS and the KPQ 

questionnaire before, after, and one week after the 

sessions, and delivered the data on each participant’s 

pain and performance to the researcher 

physiotherapist after coding, without name or profile. 

A physiotherapist with at least 5 years of 

experience in the field of dry needling who was 

responsible for performing dry needling for the 

treatment group. 

Upon completion of the data collection, the 

researcher physiotherapist delivered the data to the 

statistical analyst with the specified codes, and the 

statistical analyst, who was unaware of the groupings, 

performed the statistical analysis. 

Pain and performance data, as well as coded 

participant profiles, were entered into SPSS software 

(version 24, IBM Corporation, Armonk, NY, USA). In 

order to describe the data and depending on the subject 

under study, the descriptive statistics indicators 

[median, mean, standard deviation (SD), percentage, 

frequency, range, and quartile] were used and statistical 

tests were applied to analyze the data. The Shapiro-

Wilk test was used to check the data normal 

distribution. If the distribution of data was normal, the 

repeated measures analysis of variance (ANOVA) to 

compare the pain score and performance score before 

and after treatment sessions (immediately after the end 

of the sessions, and the last time one week after the end 

of the treatment sessions) in the treatment and control 

groups separately. In addition, independent t-test was 

used to compare the control and treatment groups, 

before and after the treatment sessions and one week 

after treatment. If the data distribution was not normal, 

the Mann-Whitney U test was utilized. Multivariate 

analysis was employed to investigate the effects of 

other variables on pain variables and performance 

scores, moreover, P < 0.05 was considered as the 

significant level. 

The sample size was calculated using Equation 1 

and considering the 95% confidence level and 80% 

test power. In this formula, ∆, the standardized 

difference of the mean score of knee pain intensity 

before and after the intervention, was considered to 

be 0.3 based on the previous studies (13). 
 

Relation 1    (
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Finally, the sample size in each of the treatment 

and control groups was estimated to be 11 people, 

with the final sample size being 22 people. 

The approval of the ethics committee of Isfahan 

University of Medical Sciences was issued in early 

August 2017. The announcement of participation in 

the study and arrangement with various orthopedic 

and rheumatology specialists were made in August 

and September. Furthermore, the participants’ data 

were collected in October, November, and 

December. 
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Discussion 
PFPS is a common disorder of the knee joint that is 

highly prevalent in both active and non-active women 

(30). Due to the multifactorial nature of this 

syndrome (6), its rehabilitation program should also 

be multifaceted and include a variety of approaches 

aimed at affecting each of the dimensions of this 

syndrome (31). Accordingly, the use of dry needling 

may be beneficial in patients with PFPS due to its 

effect on muscle function. 

The current clinical trial was performed aiming to 

compare the effect of using the dry needling technic 

on gluteus medius with or without conventional knee 

physiotherapy. This study was also carried out to 

determine the effect of three dry needling sessions 

once a week on pain and function in women with 

PFPS. Given the role of the gluteus medius muscle in 

PFPS, the results may contribute to the success of 

rehabilitation treatment in these individuals. If dry 

needles are effective in reducing pain and improving 

the physical function of women with PFPS, it may be 

recommended as part of the physiotherapy process for 

these women. 

 

Limitations 
In this study, the effect of dry needles was 

investigated only in women. Therefore, the results 

will not be generalizable to the whole community. 

 

Recommendations 
It is suggested that in future research, the effect of dry 

needles on other muscles involved in this syndrome in 

both men and women be investigated. 

 

Conclusion 
The findings of the present study may play an 

important role in the treatment of women with PFPS, 

and if dry needles are effective in reducing pain and 

improving function, this intervention can be an 

effective treatment option along with a multifaceted 

physiotherapy program that includes exercise therapy 

and electrotherapy used in physiotherapy clinics for 

these patients. 

 

Acknowledgments 
The present study was extracted from an MSc thesis 

of physiotherapy with number 8558358, ethics code 

IR.MUI.RESEARCH.REC.1398.229, and IRCT code 

IRCT20160408027287N3, approved by Isfahan 

University of Medical Sciences. The authors would 

like to appreciate the physiotherapists Parisa Manzari 

and Khadijeh Shirvani for their contribution in 

collecting the data. The Clinical Council and the Vice 

Chancellor for Research of Isfahan University of 

Medical Sciences and all the patients who assisted  

in the implementation of this research project are  

also appreciated. 

 

Authors’ Contribution 
Fereshteh Karamiani: study design and ideation, 

scientific and executive study services, providing study 

equipment and samples, data collection, manuscript 

preparation, responsibility for maintaining the integrity 

of the study process from the beginning to publication, 

and responding to referees’ comments; Javid 

Mostamand: study design and ideation, attracting 

financial resources for the study, support and scientific 

services of the study, specialized evaluation of the 

manuscript in terms of scientific concepts, approval of 

the final manuscript to be sent to the journal office; 

Atefe Rahimi: executive and scientific services of the 

study, providing study equipment and samples, 

manuscript preparation, specialized evaluation of the 

manuscript in terms of scientific concepts, approval of 

the final manuscript to be sent to the journal office; 

Maryam Nasirian: analysis and interpretation of results, 

specialized statistical services, approval of the final 

manuscript to be sent to the journal office. 

 

Funding 
The present study was based on the secondary analysis 

of some of the information extracted from the MSc 

thesis in physiotherapy with the number 8558358, ethics 

code IR.MUI.RESEARCH.REC.1398.229, and IRCT 

code IRCT20160408027287N3, approved by Isfahan 

University of Medical Sciences. Isfahan University of 

Medical Sciences has not commented on data collection, 

analysis, and reporting, manuscript preparation, and final 

approval of the article for publication. 

 

Conflict of Interest 
The authors declare no conflict of interest. Dr. Javid 

Mostamand attracted the budget for basic studies 

related to this study from Isfahan University of 

Medical Sciences and has been working as a faculty 

member of the Physiotherapy Department at this 

university since 1994. Fereshteh Karamiani has been 

an MSc student of Physiotherapy, School of 

Rehabilitation Sciences of Isfahan University of 

Medical Sciences since 2017. 

 



 

 
 

http://jrrs.mui.ac.ir 

Design of a clinical trial study to evaluate the effect of dry needling Mostamand et al. 

Journal of Research in Rehabilitation of Sciences/ Vol 16/ July 2020 124 

References 
1. Dye SF. The pathophysiology of patellofemoral pain: A tissue homeostasis perspective. Clin Orthop Relat Res 2005; (436): 

100-10. 

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(5): 725-30. 

3. Davis I, Powers C. Patellofemoral pain syndrome: proximal, distal, and local factors an international research retreat. J Orthop 

Sports Phys Ther 2010; 40(3): A1-A48. 

4. Thomee R, Augustsson J, Karlsson J. Patellofemoral pain syndrome: A review of current issues. Sports Med 1999; 28(4): 245-62. 

5. Rothermich MA, Glaviano NR, Li J, Hart JM. Patellofemoral pain: Epidemiology, pathophysiology, and treatment options. 

Clin Sports Med 2015; 34(2): 313-27. 

6. Ireland ML, Willson JD, Ballantyne BT, Davis IM. Hip strength in females with and without patellofemoral pain. J Orthop 

Sports Phys Ther 2003; 33(11): 671-6. 

7. Finnoff JT, Hall MM, Kyle K, Krause DA, Lai J, Smith J. Hip strength and knee pain in high school runners: A prospective 

study. PM R 2011; 3(9): 792-801. 

8. Powers CM. The influence of abnormal hip mechanics on knee injury: A biomechanical perspective. J Orthop Sports Phys 

Ther 2010; 40(2): 42-51. 

9. Bolgla LA, Malone TR, Umberger BR, Uhl TL. Comparison of hip and knee strength and neuromuscular activity in subjects 

with and without patellofemoral pain syndrome. Int J Sports Phys Ther 2011; 6(4): 285-96. 

10. Gerwin RD, Dommerholt J, Shah JP. An expansion of Simons' integrated hypothesis of trigger point formation. Curr Pain 

Headache Rep 2004; 8(6): 468-75. 

11. Miri Abyaneh H, Mosallanezhad Z, Mohammadalizade H, Bakhshi E, Vahedi G, Nourbakhsh MR. Physiotherapy with and 

without superficial dry needling affects pain and muscle strength in patients with patellofemoral pain syndrome. Iranian 

Rehabilitation Journal 2016; 14(1): 23-30. 

12. de-la-Llave-Rincon A, Loa-Barbero B, Palacios-Cena Ma, Salom-Moreno J, Ortega R, Ambite Quesada S, et al. Manual 

therapy combined with dry needling for the management of patients with patellofemoral pain syndrome. Manual Therapy 

2016; 25: e82. 

13. Espi-Lopez GV, Serra-Ano P, Vicent-Ferrando J, Sanchez-Moreno-Giner M, Arias-Buria JL, Cleland J, et al. Effectiveness of 

inclusion of dry needling in a multimodal therapy program for patellofemoral pain: A randomized parallel-group trial. J 

Orthop Sports Phys Ther 2017; 47(6): 392-401. 

14. Nakagawa TH, Muniz TB, Baldon RM, Dias MC, de Menezes Reiff RB, Serrao FV. The effect of additional strengthening of 

hip abductor and lateral rotator muscles in patellofemoral pain syndrome: A randomized controlled pilot study. Clin Rehabil 

2008; 22(12): 1051-60. 

15. Roach S, Sorenson E, Headley B, San Juan JG. Prevalence of myofascial trigger points in the hip in patellofemoral pain. Arch 

Phys Med Rehabil 2013; 94(3): 522-6. 

16. Avraham F, Aviv S, Ya'akobi P, Faran H, Fisher Z, Goldman Y, et al. The efficacy of treatment of different intervention 

programs for patellofemoral pain syndrome--a single blinded randomized clinical trial. Pilot study. ScientificWorldJournal 

2007; 7: 1256-62. 

17. Simons DG, Travell JG, Simons LS. Travell and Simons' myofascial pain and dysfunction: Upper half of body. Philadelphia, 

PA: Williams and Wilkins; 1999. 

18. Njoo KH, Van der Does E. The occurrence and inter-rater reliability of myofascial trigger points in the quadratus lumborum 

and gluteus medius: a prospective study in non-specific low back pain patients and controls in general practice. Pain 1994; 

58(3): 317-23. 

19. Wright S, Yelland M, Heathcote K, Ng SK, Wright G. Fear of needles--nature and prevalence in general practice. Aust Fam 

Physician 2009; 38(3): 172-6. 

20. Crossley KM, Bennell KL, Cowan SM, Green S. Analysis of outcome measures for persons with patellofemoral pain: Which 

are reliable and valid? Arch Phys Med Rehabil 2004; 85(5): 815-22. 

21. Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: Visual Analog Scale for Pain (VAS Pain), Numeric 

Rating Scale for Pain (NRS Pain), McGill Pain Questionnaire (MPQ), Short-Form McGill Pain Questionnaire (SF-MPQ), 

Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily Pain Scale (SF-36 BPS), and Measure of Intermittent and Constant 

Osteoarthritis Pain (ICOAP). Arthritis Care Res (Hoboken) 2011; 63(Suppl 11): S240-S252. 

22. Singer B, Singer K. Anterior Knee Pain Scale. Aust J Physiother 2009; 55(2): 140. 

23. Kujala UM, Jaakkola LH, Koskinen SK, Taimela S, Hurme M, Nelimarkka O. Scoring of patellofemoral disorders. 

Arthroscopy 1993; 9(2): 159-63. 



 

 
 

http://jrrs.mui.ac.ir 

Design of a clinical trial study to evaluate the effect of dry needling Mostamand et al. 

Journal of Research in Rehabilitation of Sciences/ Vol 16/ July 2020 125 

24. 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(6): 857-65. 

25. Negahban H, Pouretezad M, Yazdi MJ, Sohani SM, Mazaheri M, Salavati M, et al. Persian translation and validation of the 

Kujala Patellofemoral Scale in patients with patellofemoral pain syndrome. Disabil Rehabil 2012; 34(26): 2259-63. 

26. McConnell J. The management of chondromalacia patellae: A long term solution. Aust J Physiother 1986; 32(4): 215-23. 

27. Herrington LC. The inter-tester reliability of a clinical measurement used to determine the medial-lateral orientation of the 

patella. Man Ther 2002; 7(3): 163-7. 

28. Post WR. Patellofemoral pain: results of nonoperative treatment. Clin Orthop Relat Res 2005; (436): 55-9. 

29. Passigli S, Capacci P, Volpi E. The effects of a multimodal rehabilitation program on pain, kinesiophobia and function in a 

runner with patellofemoral pain. Int J Sports Phys Ther 2017; 12(4): 670-82. 

30. Kalytczak MM, Lucareli PRG, Dos Reis AC, Bley AS, Biasotto-Gonzalez DA, Correa JCF, et al. Female PFP patients present 

alterations in eccentric muscle activity but not the temporal order of activation of the vastus lateralis muscle during the single 

leg triple hop test. Gait Posture 2018; 62: 445-50. 

31. Espi-Lopez GV, Arnal-Gomez A, Balasch-Bernat M, Ingles M. Effectiveness of manual therapy combined with physical 

therapy in treatment of patellofemoral pain syndrome: Systematic review. J Chiropr Med 2017; 16(2): 139-46. 


