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Abstract

Objective—To investigate whether a novel, task-specific training intervention that focused on 

correcting pain-producing movement patterns was feasible and whether it would improve hip and 

knee kinematics, pain, and function in women with patellofemoral pain.

Design—Prospective, non-randomized, within-group, double baseline, feasibility intervention 

study.

Subjects—Twenty-five women with patellofemoral pain were enrolled.

Intervention—The intervention, delivered 2×/week for 6 weeks, consisted of supervised, high-

repetition practice of daily weight-bearing and recreational activities. Activities were selected and 

progressed based on participants’ interest and ability to maintain optimal alignment without 

increasing pain.
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Main measures—Primary feasibility outcomes were recruitment, retention, adherence, and 

treatment credibility (Credibility/Expectancy Questionnaire). Secondary outcomes assessing 

intervention effects were hip and knee kinematics, pain (visual analog scale: current, average in 

past week, maximum in past week), and function (Patient-Specific Functional Scale).

Results—Twenty-five participants were recruited and 23 were retained (92% retention). Self-

reported average daily adherence was 79% and participants were able to perform their prescribed 

home program correctly (reduced hip and knee frontal plane angles) by the second intervention 

visit. On average, treatment credibility was rated 25 (out of 27) and expectancy was rated 22 (out 

of 27). Hip and knee kinematics, pain, and function improved following the intervention when 

compared to the control phase.

Conclusions—Based on the feasibility outcomes and preliminary intervention effects, this task-

specific training intervention warrants further investigation and should be evaluated in a larger, 

randomized clinical trial.
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Introduction

Chronic patellofemoral joint pain (pain around the knee cap; patellofemoral pain) is a 

common, persistent,[1] and potentially debilitating musculoskeletal pain condition, affecting 

women to a greater extent than men.[2, 3] One proposed contributing factor is a movement 

pattern termed “dynamic knee valgus” (inward movement of the knee during weight 

bearing).[4] Characterized by increased hip adduction, hip medial rotation and knee lateral 

rotation, dynamic knee valgus theoretically increases patellofemoral joint stress, which over 

time results in tissue injury and pain.

Interventions aimed at reducing dynamic knee valgus typically address impairments thought 

to contribute to the movement pattern, specifically decreased hip abductor and external 

rotator muscle strength. Most hip muscle strengthening programs incorporate weight-

bearing exercises that are described as “functional”,[5, 6, 7, 8, 9] however, movement 

typically is not addressed as an outcome measure or as a guiding principle of the 

intervention. Findings from previous studies demonstrating that joint kinematics were 

improved during a single limb squat after only a few minutes of movement instruction[10] 

and during running after a “gait retraining” intervention[11, 12] suggest that training to 

correct pain-producing movement patterns, in the absence of specific muscle strengthening, 

may be beneficial. Furthermore, training in tasks that are important to an individual may 

enhance motivation and adherence.[13]

Task-specific training is a well-supported motor learning concept that has resulted in 

improved outcomes in people with chronic hemiparesis post stroke,[14] and task-specific 

training that focuses on correcting pain-producing posture and movement patterns (task-

specific movement training) is currently being evaluated for efficacy in people with low back 

pain (ClinicalTrials.gov #NCT02027623).
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The critical next step is to determine whether task-specific movement training as a stand-

alone intervention can be accomplished and whether participants with patellofemoral pain 

will find the intervention credible and adhere to the program. Typical physical therapy 

intervention programs for treatment of patients with patellofemoral pain involve a 

multimodal approach.[15] As such, a program that focuses solely on training optimal 

movement across daily tasks may be viewed with skepticism. Also unknown is whether task-

specific movement training will result in improvements in kinematics, pain and function.

The primary purpose of this study was to determine the feasibility of a task-specific 

movement training intervention for women who have patellofemoral pain and dynamic knee 

valgus. In addition, we tested whether the effects of the intervention on health-related 

outcomes of kinematics, pain, and function were greater than the effects due to the passage 

of time.

Methods

This study was approved by the Institutional Review Board at Saint Louis University 

(protocol #24433), and written informed consent was obtained from each participant. The 

study was a prospective, non-randomized, within-group, double-baseline, feasibility 

intervention study. Figure 1 depicts an overview of the study design.

Female participants with chronic (> 2 months)[16] patellofemoral pain who were between 

the ages of 18 and 40 were recruited from the St. Louis metropolitan area through word-of-

mouth referrals and through flyers posted in the community. Recruitment took place 

between October, 2014 and December, 2015.

Targeted enrollment was 25 participants. An a priori power analysis tested the null 

hypothesis that the mean changes in health-related outcomes from the control phase were 

equal to the mean changes during the intervention phase and were based on two-sided tests 

at the 0.05 level of significance. Standard deviations (SDs) were assumed to be similar to 

those reported in our preliminary data[10] (kinematics) and by Crossley et al[17] (pain). 

Assuming that 17 participants completed the study (allowing for a 30% dropout rate), the 

study would have power of 0.80 or above to detect clinically meaningful differences in 

change for the health-related outcomes of hip adduction (4.5°) and pain (2 points for visual 

analog scale).

To be included in the study, participants had to have pain originating from the patellofemoral 

articulation (behind or around the patella) that was rated (average daily pain) at least 3/10 on 

an 11-point numeric pain scale.[10] Pain had to be present during 2 of 3 provocation tests 

(resisted quadriceps contraction, single limb squat, step down). Participants also had to 

demonstrate observable dynamic knee valgus during a single limb squat test, defined 

according to previously published criteria,[10, 18] to be an appropriate candidate for the 

intervention.

Exclusion criteria were body mass index (BMI) greater than 30 kg/m2 (due to kinematic 

methodology), a history or current report of knee ligament, tendon or cartilage injury, 
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patellar instability or dislocation, prior knee surgery, known pregnancy, and neurological 

involvement that would influence movement patterns.

Potential participants were screened by telephone for pain and demographic criteria, and 

eligible participants underwent a clinical screening examination by the principal investigator 

(a physical therapist with 27 years of experience) Palpation was performed to rule out pain 

originating from the patellar tendon, quadriceps tendon, tibiofemoral joint, meniscii, or 

synovial plicae. Participants completed a visual analog scale, a 100-mm line with a left 

anchor of “no pain” and a right anchor of “worst imaginable pain,” to confirm the presence 

of pain in response to the 3 provocation tests. For the visual assessment of dynamic knee 

valgus, participants performed approximately 5 trials of a single-limb squat on the involved 

(most painful) limb. If in the majority of trials the frontal plane knee angle (abduction) 

increased by 10° or more during the descent phase of the squat, the subject was classified as 

having “observable dynamic knee valgus.”[10, 18] Height and body mass data were 

obtained.

Assessments

Participants underwent full assessments at Baseline, 6 weeks (pre-intervention), 12 weeks 

(post-intervention), and 16 weeks. At each assessment, participants completed 

questionnaires to assess pain, function, and activity level.[19] To quantify movement 

patterns, 3-dimensional kinematic data and 2-dimensional video data were obtained while 

participants performed single limb squat, stair ascent, stair descent, sit to stand and stand to 

sit tasks. Additional measures included performance-based function, isometric hip muscle 

strength, and hip and ankle range of motion. At 9 weeks (mid-intervention), participants 

completed self-report measures of pain and function. Because the primary purpose of this 

study was to determine feasibility and preliminary effects of the intervention, only data from 

pre-planned primary and secondary outcome measures obtained at Baseline, 6 weeks, and 12 

weeks are reported in this manuscript.

Intervention

The intervention, grounded in principals of motor skill learning,[20] consisted of supervised 

repetitive practice of functional daily tasks, with a focus on maintaining optimal limb 

alignment during movement.[21] A detailed description of the intervention is provided in the 

Appendix. One physical therapist, a certified orthopaedic clinical specialist with 24 years of 

experience, delivered the intervention in twelve 45 minute sessions (2×/week for 6 weeks).

At the first visit, the physical therapist followed a standardized script to introduce the 

intervention and inform participants of its rationale: that maintaining optimal alignment 

during daily activities could improve loading at the patellofemoral joint, and ultimately 

decrease pain. Participants were then instructed in key concepts of optimal movement: 

maintain a level pelvis (no contralateral hip drop), a level trunk (no side bending), and keep 

the knee over the second toe (no knee valgus/or medial rotation). Next, participants practiced 

moving optimally during several tasks, after which they completed a credibility/expectancy 

questionnaire[22] to assess their beliefs about the potential success of the intervention. At 

the beginning of the second intervention visit, to test whether participants understood and 
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could demonstrate the key concepts, digital video recorded participants as they performed 3 

trials of a single limb squat.

During each subsequent visit participants were trained in 4 common pain-provoking 

activities: single limb squats, double limb squats, standing up from/sitting down in a chair, 

and ascending/descending stairs. As the intervention progressed, participants were trained in 

2–3 tasks specific to their sport, leisure or work activities (e.g. running, bicycling, jumping/

cutting). These tasks were identified through the Patient-specific Functional Scale 

questionnaire[23] administered at Baseline, which asked participants to choose three 

meaningful activities that they have difficulty with or are unable to do because of their 

patellofemoral pain. Training for specific tasks was initiated once the common activities 

could be performed without increased pain while maintaining optimal alignment. During the 

intervention sessions, the number of repetitions for each task was not standardized; all 

participants practiced tasks for a given amount of time (~5–10 minutes each) based on their 

tolerance (symptoms and fatigue).

Feedback was tailored for each subject, starting with verbal cuing and progressing to visual 

(e.g. mirror) and tactile (e.g. therapist’s manual assistance) feedback when necessary. 

Feedback was not standardized across participants, as the goal was to achieve optimal 

alignment regardless of the method. As soon as the participant demonstrated correct 

performance of a task, feedback was decreased and participants were asked to assess their 

own performance.

Tasks were progressed when participants could maintain proper alignment without 

increasing pain (verbal numeric pain rating). Gradations of each task accommodated 

individual participant capabilities and allowed for task progression. Examples included 

increasing step height, squat depth, movement speed, and movement duration, as well as 

decreasing chair height and changing surface stability (see Appendix). During each session, 

the therapist documented the tasks, the time spent practicing each task, the grade of each 

task, and the feedback required. To monitor the tolerability of the intervention, the 

participant’s current pain level was assessed using a numeric pain rating scale at the 

beginning of each intervention session. Participants were instructed to report any increase in 

symptoms during execution of each task. If a task could not be performed at the given 

difficulty due to increased pain or incorrect movement, the task was downgraded.

As a home program, participants were instructed to incorporate optimal movement into all 

daily activities. In addition, they were instructed to complete five repetitions of 2–3 tasks 

each day as a way to reinforce the key concepts of optimal movement.

Participants completed a daily adherence log. For each day, participants indicated the 

percentage of the day they adhered to their home program as instructed (0–100%)[24] using 

a visual analog scale. The therapist collected the log at each intervention visit.

Because adherence to any intervention requires that patients 1) know what they are supposed 

to do, and 2) are able to execute the intervention as prescribed, at the beginning of each 

intervention session participants were asked to verbalize key concepts for correct 

performance of each task, after which they performed the task. Scoring for verbalization was 
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“independent” (able to verbalize concepts without verbal cues) or “dependent” (requires 

verbal cues or demonstration of concept); scoring for performance was “independent”, “with 

verbal cues”, “with verbal cues and physical assist”, or “unable to perform.”[25]

To further document the participant’s independence in performing the activities, video 

images of a single limb squat obtained at the second intervention visit were compared to 

those from Baseline. On each image representing the deepest part of the squat, two 

dimensional hip and knee frontal plane projection angles were measured by an investigator 

blinded to the time point. The hip frontal plane projection angle is 90 minus the angle 

formed by a line connecting the anterior superior iliac spines of the pelvis and a line 

bisecting the femur. The knee frontal plane projection angle is 180 minus the angle formed 

by a line bisecting the femur and a line bisecting the tibia (Fig 2, Supplementary Data).[26] 

Increasing angles correspond to increasing dynamic knee valgus. The angle measurements 

were averaged across the 3 trials for each time point.

Primary Outcome (Feasibility) Measures

The outcome measures used to assess feasibility were 1) number of participants recruited 

(goal: n=25) and percent retained (goal: 70%), and 2) adherence to corrected movement 

patterns. The adherence goals were that participants would report an average daily adherence 

to the correct movement pattern of >75%, a value set slightly higher than published 

adherence ranges (55%–69%) for people with knee osteoarthritis,[27] and demonstrate 

improved movement performance (decreased frontal plane projection angles) during a single 

limb squat at the second intervention visit compared to Baseline. Treatment credibility was 

assessed using the Credibility-Expectancy questionnaire,[22] a 6-item Likert scale 

questionnaire with three items related to credibility (how logical I think the treatment is) and 

three items related to expectancy (the extent to which I expect the treatment to reduce 

symptoms). Items are on a 9-point scale except two of the expectancy items (11-point scale). 

Ratings from the 11-point items were transformed to a 9-point scale prior to analysis. 

Ratings on the 3 credibility items were summed to obtain a credibility score (possible range: 

3 to 27); ratings on the 3 expectancy items were summed to obtain an expectancy score 

(possible range: 3 to 27).

Secondary Outcome (Preliminary Efficacy) Measures

Three-dimensional hip and knee kinematics were obtained during a single limb squat using 

an 8-camera, motion analysis system and previously established methods.[10, 28] Retro-

reflective markers were placed on the pelvis and lower extremities to define a set of 

coordinate axes for each segment. Following marker placement, a static standing trial was 

captured followed by 3 trials of a single limb squat on the involved limb. Participants were 

allowed 2–3 practice trials to become accustomed to the task. The a priori kinematic 

variables of interest were the hip adduction angle, hip medial rotation angle, and knee lateral 

rotation angle at the time of peak knee flexion.

Current pain, average pain during the past week, and maximum pain during the past week 

were assessed using a visual analog scale. Function was assessed using the Patient-specific 

Functional Scale[29], a questionnaire that asked participants to choose 3 activities that they 
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are unable to do or have difficulty doing because of their patellofemoral pain. Subjects rated 

their ability to perform the activity on a scale of 0 to 10, where 0 is unable to perform and 10 

is able to perform without restriction.

Additional Outcome Measures

Additional measures that were obtained but were not part of the pre-planned statistical 

analysis, and thus are not reported in this manuscript, included hip and knee kinematics 

during stair ascent, stair descent, sit to stand, and stand to sit tasks, patient-reported function 

(Anterior Knee Pain Scale[30]), performance-based function (Y balance test[31], hexagon 

agility test[32]), isometric hip muscle strength (lateral rotators, gluteus medius, hip 

extensors), passive range of motion (hip medial rotation, hip lateral rotation, ankle 

dorsiflexion), and a clinical measure of femoral anteversion (Craig’s test[33]).

Statistical Analysis

Descriptive statistics were calculated for participant characteristics and feasibility outcome 

measures. Retention was calculated as the percentage of enrolled participants who 

completed the study. Self-report ratings of daily adherence for each participant were 

averaged across all days of the intervention phase. Adherence values were averaged across 

all participants. Hip and knee frontal plane projection angles during the single limb squat 

were compared between Baseline and the second intervention visit using a paired student’s 

t-test. Credibility and expectancy ratings were averaged across all participants.

Preliminary efficacy outcomes were compared across time points using a mixed linear model 

repeated measures analysis of variance with an autoregressive covariance structure. For each 

variable, an a priori statistical contrast tested whether the change during the intervention 

phase (6 weeks to 12-weeks) was equal to the change during the control phase (Baseline to 6 

weeks). Visual analog scale data were rank-transformed prior to the analysis. Continuous 

data are represented as mean (SD).

Results

Participant characteristics are displayed in Table 1.

Primary Outcomes (Feasibility)

Twenty-five participants were recruited and enrolled in the study. Twenty-three participants 

completed the study yielding a retention rate of 92% (Fig. 1). All 23 participants completed 

all 12 intervention visits. The average number of days for the intervention phase was 44.8 

(6.3), and the average number of days for the control phase was 39.4 (6.6) (p<.001). Self-

reported daily adherence to the home program was, on average, 78.6 (13.5) %. At the second 

intervention visit compared to Baseline, improvements were detected in the frontal plane 

projection angles of the hip (15.5 (7.0)° vs. 20.1 (5.1)°, p=.006) and knee (−2.3 (5.9)° vs. 7.6 

(7.1)°, p<.001), demonstrating that participants were able to perform the intervention as 

prescribed. The average credibility score was 25.0 (2.2) (range: 19 to 27). The average 

expectancy score was 21.9 (3.9) (range: 11.6 to 27).
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Secondary Outcomes (Preliminary Efficacy)

The change during the intervention phase was greater than the change during the control 

phase (Table 2) for hip adduction, hip medial rotation and knee lateral rotation during the 

single limb squat, with all kinematics improving following intervention.

The change during the intervention phase was greater than the change during the control 

phase (Table 2) for current pain, average pain during the past week, maximum pain during 

the past week, and function, with all patient-reported outcome measures improving 

following intervention.

Discussion

Our results indicate that a rehabilitation intervention comprised solely of task-specific 

movement training is feasible to implement in a sample of young women who have 

patellofemoral pain and dynamic knee valgus. We were able to recruit our targeted number 

of participants and retain a higher than expected percentage over the course of the study. 

Participants found the intervention to be credible and, on average, reported a daily adherence 

to their home program that exceeded our goal of 75%. In addition, the intervention yielded 

improvements in kinematics, pain and function, suggesting that this treatment paradigm 

impacts the variables of interest and should be tested in a larger, randomized trial.

Several study limitations should be noted. This was designed as a feasibility intervention 

study and any conclusions about efficacy are preliminary. We enrolled women who were 

relatively young, healthy, and active. While our study sample was fairly homogeneous, it is 

representative of a large group of people who have patellofemoral pain[34]. Nonetheless, we 

do not know if these results would be achieved if the sample was more heterogeneous. 

Because our study did not have a comparison group, we cannot say whether the effects of 

this intervention are superior to those of another intervention or to those of attention alone. 

Finally, we assumed that participants practiced moving optimally during activities 

throughout the day as instructed. While they reported a high level of adherence to the 

instructions, we have no objective data to indicate how participants moved throughout their 

day.

With respect to recruitment, our study targeted women between the ages of 18 and 40 years, 

however, the average age of our participants was 22 years, likely because the study took 

place at a university and many of the participants responded to flyers posted on campus. The 

proximity to the testing and intervention facility might have encouraged student 

involvement, and students might have been incentivized by the advertised remuneration for 

participating. Alternatively, our participants, seeking to return to meaningful activities, might 

have been highly motivated to receive treatment for their painful condition. Patellofemoral 

pain is common in young, active women,[34] often limiting participation, not only in high-

level activities, but also in routine activities of daily living. On average, the duration of 

symptoms reported by our sample was 4+ years, and limitations were reported in basic 

activities such as stair climbing and prolonged sitting. That said, patellofemoral pain is 

present in older individuals and may be linked to patellofemoral osteoarthritis.[35] As such, 
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expanding the sample to include a wider age range may be important for future studies. 

Enrolling a broader sample, however, may require different recruitment strategies.

Retention over the course of the study was higher than expected, given a relatively high 

participation burden of 4 laboratory assessments and 12 intervention visits. Twenty-three out 

of 25 participants completed the study, attending all 12 intervention visits. Several factors 

may have contributed to our high retention. Intervention visits were scheduled around 

participants’ class/work obligations, and for student participants the visits took place in close 

proximity to classes. Accommodating participants’ schedules is essential for maximizing 

retention [36], and this would need to be considered for studies that enroll non-student 

participants who have additional obligations and live farther from the study site. High 

retention also could be due in part to the motivation of the participants. As mentioned, these 

were young active women, eager to return to activity. Additionally, participants may have 

developed a personal connection to the physical therapist who administered the intervention, 

which could have enhanced retention.[37] Based on their high credibility and expectancy 

ratings, participants “bought” the intervention paradigm.

With respect to adherence to the prescribed home program, on average, participants reported 

daily adherence values of greater than 75%, which is higher than reported home exercise 

program adherence ranges (55%–69%) for people with knee osteoarthritis.[27] The high 

adherence in the current study may be attributed in part to the fact that our participants were 

young, motivated, and they understood what they were supposed to do and were able to do 

it. All participants correctly verbalized the key concepts of optimal movement, and they 

demonstrated improved movement (reduced hip and knee frontal plane projection angles) 

during the single limb squat by the start of the second intervention visit. Further, task 

progression was based on optimal alignment, and all participants had some level of task 

progression. Another reason for high adherence might have been the intervention paradigm 

itself. Ten participants had received previous physical therapy for treatment of 

patellofemoral pain (Table 1), which typically focused on knee and/or hip muscle 

strengthening exercises, with a similarly-focused home exercise program. Although some of 

these participants reported an initial decrease in pain with their previous treatment, they 

indicated that they stopped doing their home exercises, after which the pain returned. Others 

reported that pain returned as soon as they resumed typical activities. The current 

intervention focused on maintaining optimal movement during tasks that were meaningful to 

participants, which could have enhanced their motivation.[38] Additionally, the “home 

program” was to incorporate optimal movement during all daily tasks; participants did not 

have to find time in their day to complete a separate exercise program. Convenience is an 

important contributor to adherence[39] and might be especially important for participants 

who are not as motivated to exercise (e.g. older, less active individuals).

Our health-related outcomes, although secondary, suggest that task-specific training focused 

on changing pain-producing movement patterns might be an effective intervention for people 

with patellofemoral pain. During a single-limb squat, hip and knee kinematics improved 

after the intervention, compared to the control phase, indicating that the movement-focused 

intervention effectively targeted hip and knee joint movement. Although the clinical 

significance of the kinematic improvements is not known, all improvements were greater 

Salsich et al. Page 9

Clin Rehabil. Author manuscript; available in PMC 2019 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



than the between-day standard error of measurement for each variable.[28] Furthermore, 

small changes in lower extremity joint motion (5–10°) have been associated with moderate 

changes in patellofemoral joint loading.[40] Participants reported improvements in pain and 

function following the intervention, a finding that could be explained by improved 

kinematics. During the intervention, tasks were progressed only if the participant was able to 

maintain proper alignment without increasing pain. The repeated task-specific practice 

incorporating optimal movement may have resulted in improved patellofemoral joint loading 

and reduced pain, thereby contributing to participants’ improved functional status. However, 

alternative mechanisms of pain reduction cannot be ruled out.

Based on the study results, a task-specific movement training intervention for treatment of 

patellofemoral pain is feasible and should be tested more rigorously in a larger randomized 

clinical trial comparing this intervention to a typical multimodal intervention.[15] The 

recruitment, retention and adherence methods employed in this study are acceptable for use 

in a future trial that includes both sexes. The intervention protocol, which focused solely on 

task-specific movement training, would be implemented as described, given that participants 

reported that the intervention was credible, they adhered to it, and the therapist was able to 

progress tasks appropriately for each participant. The comparison intervention would 

address impairments in hip and knee strength and lower extremity flexibility.[15] Our 

health-related outcome measures were stable over time and responsive to change following 

this intervention. As such, these outcome measures would be appropriate for use in a future 

trial, with the addition of multiple follow-up assessments.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Messages

• A rehabilitation intervention comprised solely of task-specific movement 

training is feasible to implement in young women who have patellofemoral 

pain and dynamic knee valgus, based on positive outcomes for recruitment, 

retention, adherence, and treatment credibility.

• Task-specific movement training may improve kinematics, pain and function 

in women with patellofemoral pain and dynamic knee valgus, however the 

efficacy of the intervention must be tested in a larger, randomized trial.
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Figure 1. 
Study Flow Diagram
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Table 1

Participant Characteristics

All Enrolled
Participants (n=25)

Mean (SD)

Range
(min-max)

n=25

Participants Included
in Analysis (n=23)

Mean (SD)

Range
(min-max)

n=23

Age (years) 21.7 (3.5) 18 – 36 21.8 (3.7) 18 – 36

BMI (kg/m2) 22.3 (2.1) 17.5 – 26.6 22.2 (2.0) 17.5 – 26.6

Pain Duration (years) 4.3 (3.5) 0.5 – 11 4.1 (3.4) 0.5 – 10

Pain Level: average past week (NPRS) 3.7 (1.0) 2–6 3.7 (1.0) 2–6

Pain Level: maximum past week (NPRS) 6.2 (1.0) 3–8 6.2 (1.1) 3–8

Habitual Physical Activity: work index* 2.3 (0.5) 1.3 – 3.4 2.3 (0.5) 1.3 – 3.4

Habitual Physical Activity: sport index* 2.8 (0.7) 1.3 – 4.3 2.8 (0.6) 1.5 – 4.3

Habitual Physical Activity: leisure index* 2.9 (0.5) 2.0 – 4.0 2.9 (0.5) 2.0 – 3.5

Involved (tested) Side (n) Left (11) Right (14) Left (11) Right (12)

Bilateral Pain (n) Bilateral (22) Unilateral (3) Bilateral (20) Unilateral (3)

Frequency of Activities Limited by Pain# (n) Running (19) Stairs (16) 
Squatting (12) Prolonged 

Sitting (10)

Running (18) Stairs (14) 
Squatting (12) Prolonged 

Sitting (9)

Previous Physical Therapy Treatment for 
Patellofemoral Pain (n)

10 10

n = number of participants; SD = Standard Deviation; NPRS = numeric pain rating scale (0 = no pain, 10 = worst imaginable pain)

*
Habitual Physical Activity[19] (Range for each index: 1–5, where 1 = inactive and 5 = highly active)

#
Most frequently reported activities limited by pain, as noted on the Patient-specific Functional Scale[29]
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