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  Treatment for Pre-arthritic hip disease
 

Program in Physical Therapy 

Presenter
Presentation Notes
This word cloud represents the current understanding pre-arthritic hip disease. There are many factors thought to be related to PAHD, however we know little about these disorders or these proposed factors. In the meantime, the number of surgeries for these disorders have grown exponentially and some believe there is no role for rehabilitation, some even state that rehabilitations contraindicated in these disorders. Thus the driving factor behind my research. rotation internal external abduction flexion hip pain pre-arthritic musculoskeletal activation outcomes treatment femoroacetabular impingement dysplasia stability torque force strength single leg squat score MHHS HOS ROM alpha angle femoral version acetabular neck MRI imaging muscle volume CSA stress physical movement pattern system R01 iliopsoas gluteus medius maximus obturator internus externus gemelli piriformis minimus quadruped immediate delayed correlation ANOVA matched controls interaction female male reliability drop pelvis



  

  
   

 
 

 
  

   
      

 

Pre-arthritic hip disease 
•	 aka Intra-articular, Nonarthritic hip 

disease/disorder 

• Associated Diagnoses 
• Femoroacetabular impingement 
• Structural instability (Hip dysplasia) 
• Labral tears, chondral lesions, ligamentum teres tear 

Program in Physical Therapy 

Presenter
Presentation Notes
PAHD refers to a group disorders including femoroacetabular impingement, hip dysplasia and soft tissues disorders such as labral tears and chondral lesions. 



  

 
 

 
 

 
 

  
 

 
 

 
 

  
 

  
 

   
  

 
  

 
 
 

  
 

 
 

     

    
     

Proposed risk 
factors 
• Bony

abnormalities 
• Activity

type/intensity 
• Movement related 

factors 
• Muscle 

performance 
• Movement 

patterns 

Early disease 

Pre-arthritic hip
disease 
• Joint pain and loss 

of function with no 
radiographic
evidence of arthritis 

Late disease 
Hip
Osteoarthritis 

Okana J. Ortho Science 2008 
Narvani AA. Knee Surg 2003 
McCarthy JC. Clin Orthop Relat Res 2001 
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Presentation Notes
These disorders lead to significant pain and loss of function in young adults and My overall research interests is focused on musculoskeletal hip pain. My current proposal is focused young adults with pre-arthritic hip disease which include diagnoses such as, FAI, hip dysplasia, acetabular labral tears and chondral lesions. I am currently investigating  some of the proposed risk factors of pre-arthritic hip disease. I am particularly interested in those that can be modified with rehabilitation such as muscle weakness and abnormal movement patterns.Many believe that these conditions will progress to osteoarthritis of the hip without appropriate treatment. Upon review of the literature, current treatment of pre-arthritic conditions is limited to surgical procedures. There is very little evidence related to rehabilitation and in fact some authors claim that rehabilitation is contraindicated. There is a clear need for research related to rehabilitation. Limited evidence related to conservative treatmentRecently recognized diagnosisIncomplete understanding of associated impairmentsControversy over the effect of rehabilitationSome authors state that rehabilitation is contraindicatedClear need for development of testable rehab strategies



  

 
 

 
 

 
 

  
 

 
 

 
 

  
 

  
 

   
  

 
  

 
 
 

  
 

 
 

     
    

Proposed risk 
factors 
• Bony

abnormalities 
• Activity

type/intensity 
• Movement related 

factors 
• Muscle 

performance 
• Movement 

patterns 

Early disease 

Pre-arthritic hip
disease 
• Joint pain and loss 

of function with no 
radiographic
evidence of arthritis 

Late disease 
Hip
Osteoarthritis 

Ganz R. Clin Orthop Relat Res 2008 
Harris-Hayes M et al. (Review) PMR 2011 
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Is thought to be a precursor to hip osteoarthritis



  

 
 

 
 

 
 

  
 

 
 

 
 

  
 

  
 

   
  

 
  

  
 

 
 

 

   
    

    

 
 

Proposed risk 
factors 
• Bony

abnormalities 
• Activity

type/intensity 
• Movement related 

factors 
• Muscle 

performance 
• Movement 

patterns 

Early disease 

Pre-arthritic hip
disease 
• Joint pain and loss 

of function with no 
radiographic
evidence of arthritis 

Late disease 
Hip
Osteoarthritis 

Rehabilitation Strategies Needed Limited 
Evidence -Identify risk factors
 

-Rehabilitation to address modifiable factors.
 
-Teach compensation for non modifiable factors.
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Presenter
Presentation Notes
To develop effective treatment strategies and to better match treatment to patients, we must improve our understanding of the factors thoughto to contribute to Pre-arthrtiic and arthritic hip disease. 



  

 
  

 

Rehabilitation Factors in
 
Pre-Arthritic Hip Disease
 

K23HD67343 
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Presentation Notes
I therefore am conducting a study to assess these proposed risk factors. In particular, we are interested in the association among pre-arthritic hip disease, individual’s activity level, muscle performance – hip muscle strength, bony abnormalities of the hip and pelvis and movement patterns 

http://www.nichd.nih.gov/


  

   
     

 
  

      
 

 Aims 
•	 Aim 1: Determine the differences between 

people without hip pain and people with chronic 
PAHD 
•	 Lower extremity (LE) movement patterns 
•	 Hip abductor and external rotator strength 
•	 Bony abnormalities 

Program in Physical Therapy 

Presenter
Presentation Notes
There are 3 aims to this study, I will just mention the first 2, then will focus the remainder of the presentation on the third aim which is more closley related to the theme of this symposium. For the first aim, we will determine the differences between people with and without PAHD in the proposed factors.H1.1: Subjects with PAHD will demonstrate increased peak hip adduction and internal rotation during functional tasks testing, reduced hip abductor and lateral rotator strength and more bony abnormalities compared to subjects without PAHD. 



  

   
  

    

 Aims
 
•	 Aim 2: Determine the association among LE 

movement patterns, muscle strength, bony 
abnormalities and hip-specific outcome scores. 

Program in Physical Therapy 

Presenter
Presentation Notes
In the second aim, we will determine the association among these proposed factors and patient reported outcomes. We want to see if these factors are related to functional abilityH2.1: High peak hip adduction and internal rotation angles during functional tasks and low hip abductor and lateral rotator strength will be associated with low MHHS and HOS.H2.2: Peak hip adduction and internal rotation angles will account for more of the variability in the MHHS and HOS than muscle strength or bony abnormalities.



  

 

 Research Proposal
 

Prospective Cohort design  
• Compare  (N=80)  

• People with PAHD  
• People without hip  pain (Matched Controls)  
• Measures  

• Patient-reported outcomes (self-report questionnaires)  
• Focused  Clinical  exam  (strength assessment)  
• Kinematic  assessment  (movement patterns)  
• Magnetic  Resonance Imaging (bony abnormalities)  
 

• Pilot  treatment  trial  
• 6 weeks rehabilitation –  Movement Pattern Training  

• Modifying abnormal movement  pattern  
• Hip  muscle strengthening  

Program in Physical Therapy 

Presenter
Presentation Notes
To achieve these two aims, we are recruiting people with PAHD and matched controls. All participants complete patient-reported outcomes and participate in a focused clinical examination for muscles strength, kinematic assessment to assess movement patterns and MRI for bony abnormalities.



  

     
   

  
   

 
      

 

 Aims
 
•	 Aim 3: To obtain preliminary data on the 

effectiveness of movement pattern training 
• exploratory randomized time-control treatment trial 

• immediate-treatment group 
• delayed-treatment group 
• both groups will receive movement pattern training. 

Program in Physical Therapy 

Presenter
Presentation Notes
For the third aim, we are completing an exploratory randomized time-control treatment trial to obtain preliminary data on the effectiveness of movement pattern training for those who have PAHD.H3.1: Both treatment groups will demonstrate decreased peak hip adduction and internal rotation angles, increased muscle strength and increased MHHS and HOS immediately after treatment and increased MHHS and HOS at one year. H3.2: The immediate-treatment group will demonstrate lower peak hip adduction and internal rotation angles, higher hip muscle strength and higher MHHS and HOS compared to those who have yet to receive treatment (delayed-treatment group). 



  

   
   

   
     

  

 

   

  

Movement patterns - Classification
 

•	 Systematic exam – Visual appraisal 
•	 Identify movement pattern associated with pain behavior 
•	 Likely performed repetitively during functional activities 
•	 May be contributor to pain or persistence of pain
 

after injury
 
Sahrmann SA, 2002 

Program in Physical Therapy 

Presenter
Presentation Notes
Our physical therapy program has developed a systematic exam to identify movement patterns associated with increased pain. We believe these identified movement patterns demonstrated during the exam



  

   
   

   
     

  
 

 
 

   Movement patterns - Classification
 

• Systematic exam – Visual appraisal 
• Identify movement pattern associated with pain behavior 
• Likely performed repetitively during functional activities 
• 

after injury 
May be contributor to pain or persistence of pain 

Program in Physical Therapy 

Presenter
Presentation Notes
Are likely performed repetitively throughout the day during….



  

   
   

   
     

  

 
 

   Movement patterns - Classification
 

• Systematic exam – Visual appraisal 
• Identify movement pattern associated with pain behavior 
• Likely performed repetitively during functional activities 
• May be contributor to pain or persistence of pain 

after injury 

Program in Physical Therapy 

Presenter
Presentation Notes
Their functional activities. Therefore these movement patterns may be a contributor to pain 



  

   
   

   
     

  
 
 

  
  
   

   
 

 
 

  

   Movement patterns - Classification
 

•	 Systematic exam – Visual appraisal 
•	 Identify movement pattern associated with pain behavior 
•	 Likely performed repetitively during functional activities 
•	 May be contributor to pain or persistence of pain
 

after injury
 
Sahrmann SA, 2002 

•	 Treatment approach 
•	 Modify movement pattern 

•	 Reduce stresses to tissues 
•	 Reduce pain, improve function 

Program in Physical Therapy 

Presenter
Presentation Notes
Once the movement pattern is identified, the treatment approach is to



  

   
   

   
     

  
 
 

  
  
   

   
 

 
 

  

   Movement patterns - Classification
 

•	 Systematic exam – Visual appraisal 
•	 Identify movement pattern associated with pain behavior 
•	 Likely performed repetitively during functional activities 
•	 May be contributor to pain or persistence of pain
 

after injury
 
Sahrmann SA, 2002 

•	 Treatment approach 
•	 Modify movement pattern 

•	 Reduce stresses to tissues 
•	 Reduce pain, improve function 

Program in Physical Therapy 

Presenter
Presentation Notes
 modify the movement pattern during their functional activities to reduce stresses to the injured tissued and therefore reduce pain and improve function



  

  
 

   
    

 
    

  
   
     
   

           

   Movement patterns - Classification 
• Dynamic Knee Valgus (DKV)/Medial collapse (MC)
 

• Lower Extremity disorders 
• Acetabular labral tear 

Austin 2008 
DKV/MC No DKV/MC 

• ACL injury 
Hewett TE et al 

• Patellofemoral pain 
Salsich 2012
 

Powers CM 2003
 

Lee 2001
 

Program in Physical Therapy 

Presenter
Presentation Notes
One movement pattern that has been implicated in lower extremity injury, including acetabular labral tears is dynamic knee valgus, also known as medial collapse



  

 

 Research Proposal
 

Prospective Cohort design  
• Compare  (N=80)  

• People with PAHD  
• People without hip  pain (Matched Controls)  
• Measures  

• Patient-reported outcomes (self-report questionnaires)  
• Focused  Clinical  exam  (strength assessment)  
• Kinematic  assessment  (movement patterns)  
• Magnetic  Resonance Imaging (bony abnormalities)  
 

• Pilot  treatment  trial  
• 6 weeks rehabilitation –  Movement Pattern Training  

• Modifying abnormal movement  pattern  
• Hip  muscle strengthening  

Program in Physical Therapy 

Presenter
Presentation Notes
To achieve the third aim, we are completing a pilot treatment trial. The treatment is focused on movement pattern training  which includes modifying abnormal movement patterns and hip muscle strengthening.



  

  Subjects 
•	 Inclusion  

•	 18-40 yrs  
•	 Chronic PAHD   

•	 Deep  hip  joint or  groin pain present greater 
than 3 months  

•	 Reproduced  with anterior  impingement test  
•	 Asymptomatic  

•	 Without  history h ip pain  
•	 Matched: Age, Gender, BMI  and  limb  side  

 
•	 Exclusion  criteria  

•	 BMI  > 30  
•	 Previous  surgery  or fracture of hip  
•	 Contraindications  for MRI, pregnancy, 

implanted devices  

Program in Physical Therapy 

Presenter
Presentation Notes
Patients enrolled are between the ages of 18-40 years. To qualify for the study, they must report a deep joint or groin pain that has been present greater than 3 months. This pain had to be reproduced with the anterio rimpingement test. 



  

 

 

Exploratory 
randomized 
time-control 
treatment trial 

Program in Physical Therapy 

Presenter
Presentation Notes
Once enrolled in the study and baseline testing is completed…CONsolidated Standards of Reporting Trials)



  

 

 

Exploratory 
randomized 
time-control 
treatment trial 

Program in Physical Therapy 

Presenter
Presentation Notes
patients are then randomized into either delayed or immediate treatment.CONsolidated Standards of Reporting Trials)



  

 

 

Exploratory 
randomized 
time-control 
treatment trial 

Program in Physical Therapy 

Presenter
Presentation Notes
Those randomized into the immediate group, begin treatment within 1 week of testing, participate in 6 weeks of treatment, 



  

 

 

Exploratory 
randomized 
time-control 
treatment trial 

Program in Physical Therapy 

Presenter
Presentation Notes
then return for follow up testing. 



  

 

 

Exploratory 
randomized 
time-control 
treatment trial 

Program in Physical Therapy 

Presenter
Presentation Notes
Those randomized into the dealyed group, wait 6 weeks, return for pretreatment testing, participate in 6 weeks of treatment



  

 

 

Exploratory 
randomized 
time-control 
treatment trial 

Program in Physical Therapy 
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Presentation Notes
then return for follow up testing. 



  

 

 

Exploratory 
randomized 
time-control 
treatment trial 

Program in Physical Therapy 

Presenter
Presentation Notes
Both groups then complete 6 and 12 month questionnaires. With this design, we can compare the immediate effects of treatment compared to a control group. We can then look at long term treatment outcomes in all subjects.



  

     
   

  
   

  
 

  
 

  
 

 

  
 

Movement Pattern Training 
Both Groups 
• 6 – 1 hour sessions over 6 weeks 
• Assessment and instruction in home program
 

• Modifying abnormal movement patterns 
• Functional activities (sit to stand, walking) 
• Patient-specific activities (work, fitness)
 

• Hip muscle strengthening 
• Hip abductors 
• Hip external rotators 
• Hip flexors 

Program in Physical Therapy 

Presenter
Presentation Notes
As stated, both groups participate in the same movement pattern training which includes 6, 1-hour sessions over 6 weeks. Treatment sessions include assessment of the participant’s performance and instruction in a home program. This includes modifying abnormal movement patterns and during functional activities and patient-specific activities. Patient-specific activities are identified by each participant during the baseline testing and often include work and fitness activities. 



  

  
    

 

Modifying movement patterns
 
Daily activities – Sit to Stand
 

X
 

Program in Physical Therapy 

Presenter
Presentation Notes
I wanted to provide some examples of te modifications. The red X indicates movements or positions to avoid. We believe these positions or movements may increase stresses on the hip joint structures. the Green checks indicate the modified movement or positions . This is an example of sit to stand, note the “knee buckling” motion on the right and the modified motion on the right. 
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Modifying movement patterns 
Daily activities - Sitting 

X
 

 
Program in Physical Therapy 

Presenter
Presentation Notes
For sitting, participants are instructed to avoid positions that may be stressful to the hip joint such as having the knees above the hips or crossing their legs. Instead, we recommend they modify their sitting position, such as increasing the seat heiight to keep their hips above the knees



  

   
   

 

 

Modifying movement patterns 
Daily activities - Sleeping 

X
 

X 
Program in Physical Therapy 

Presenter
Presentation Notes
In sleeping, particpants are instructed to avoid extreme positions of the hip joint. Use of pillows are helpful in relieving stress at the joint



  

   
 

  

Modifying movement patterns 
Higher level activities 

X X 

Program in Physical Therapy 

Presenter
Presentation Notes
As examples of higher level activities that may come later in the treatment session include single leg squat and descending stairs.



  

     
   

  
   

  
 

  
 

  
 

 

  Movement Pattern Training 
• 6 – 1 hour sessions over 6 weeks 
• Assessment and instruction in home program
 

• Modifying abnormal movement patterns 
• Functional activities (sit to stand, walking) 
• Patient-specific activities (work, fitness)
 

• Hip muscle strengthening 
• Hip abductors 
• Hip external rotators 
• Hip flexors 

Program in Physical Therapy 

Presenter
Presentation Notes
The second component of the Movement Pattern Training includes hip strengthening exercises. These muscles play a role in controlling the abnormal movement pattern discussed, the medial collapse. They are also thought to provide stability to the hip joint



  

 
   

  

Muscle Strengthening
 
Hip External Rotation (extension)
 

Easiest Hardest 

Program in Physical Therapy 

Presenter
Presentation Notes
This is an example of the progression to strengthen hip external rotators, starting with the easiest to the left and progressively increasing resistance as we move to the right.



  

 
 

  

Muscle Strengthening 
Hip Abductors 

Easiest Hardest 

Program in Physical Therapy 

Presenter
Presentation Notes
Similarly, we have a progression for the hip abductors
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Presenter
Presentation Notes
This table is not to strain your eyes, but is provided just to demonstrate the hip strengthening exercises are progressed in a standardized manner, however is based on the patient’s performance, not a specific time frame. 



  

 
 

 

   
  

 
  

 

Harris-Hayes et al. 
J Rehabil Med 2010 Independence Assessment 
R01 HD047709, Exercise 
Van Dillen LR (PI) 

Program in Physical Therapy 

Presenter
Presentation Notes
To be progressed, the patient must be able to complete 2 sets of 20 repetitions independently. We have developed a specific method for the treating physical therapist to determine if the patient is able to perform the exercise independently. 



  

 
 

   
  

 
  

 

Harris-Hayes et al. 
J Rehabil Med 2010 Independence Assessment 
R01 HD047709, Functional Activities 
Van Dillen LR (PI) 

Program in Physical Therapy 

Presenter
Presentation Notes
We also use the same assessment technique for the performance of the fucntional activities.  I don’t have time to go into details, but would be happy to speak about this method in more detail if anyone is interested



  

   
 

R01 HD047709, Self-Report Adherence Van Dillen LR (PI) 

Program in Physical Therapy 

Presenter
Presentation Notes
Finally, we also collect self-report information of adherence. At each treatment session and at the 6 and 12 month questionnaires, patient report their adherence with their functional training modifications and strengthening exercises.



  

  
 

Primary Outcome 
• Modified Harris Hip 

• Hip-specific patient repor
• Questions  

• Pain  
• Functional  ability  

• Percentage score  
• 100 = no disability  

Score 
ted outcome  

Program in Physical Therapy 



  

 
 

PRELIMINARY RESULTS 
TREATMENT 

Program in Physical Therapy 

Presenter
Presentation Notes
I want to emphasize that this is preliminary data. We are still actively recruiting, but currently have small numbers. 



  

 

 
   

  
  

  
 

    

   
 

    

    
     

Demographics
 

Variable 
Mean (SD) n=16 
Sex 14F:2M 
Age (yrs) 27.2 (5.4) 
BMI (kg/m2) 24.3 (2.4) 
UCLA 
10 = higher activity level 8.2 (2.0) 

Pain duration (yrs) 2.7+3 

MHHS (%) 
100% = no disability 82.1+10.2 

Pain (worst last week) 
10 = worst imaginable 5.9 (2.4) 

Program in Physical Therapy 

Presenter
Presentation Notes
The data I am reporting at this symposium includes 16 patients with PAHD. The majority are females and they are relatively young and fitLimb sideIf bilateral pain in PAHD – selected the most painful sideIf pain similar, flipped a coin



  

 

 
   

  
  

  
 

    

   
 

    

 

Demographics
 

Variable 
Mean (SD) n=16 
Sex 14F:2M 
Age (yrs) 27.2 (5.4) 
BMI (kg/m2) 24.3 (2.4) 
UCLA 
10 = higher activity level 8.2 (2.0) 

Pain duration (yrs) 2.7+3 

MHHS (%) 
100% = no disability 82.1+10.2 

Pain? 

Program in Physical Therapy 

Presenter
Presentation Notes
They are relatively active based on the UCLA activity score



  

 

 
   

  
  

  
 

    

   
 

    

    
     

Demographics
 

Variable 
Mean (SD) n=16 
Sex 14F:2M 
Age (yrs) 27.2 (5.4) 
BMI (kg/m2) 24.3 (2.4) 
UCLA 
10 = higher activity level 8.2 (2.0) 

Pain duration (yrs) 2.7+3 

MHHS (%) 
100% = no disability 82.1+10.2 

Pain (worst last week) 
10 = worst imaginable 5.9 (2.4) 

Program in Physical Therapy 

Presenter
Presentation Notes
However they report a long duration of pain, mean is close to 3 years. They report moderate levels of pain and dysfunction based on a numeric rating scale and the MHHS



  

 
 

 
        

 
        
     
         
         

 

 

Preliminary Comparison 
Immediate vs. Delayed 

•	 Immediate (Treatment) 
n = 10 

•	 Delayed (No Treatment) 
n = 6/8 
-2 did not return for 
pretreatment testing or
 
participate in treatment
 

Treatment 

No Treatment 

Program in Physical Therapy 

Presenter
Presentation Notes
In this slide, I wanted to give you a visual comparison of the treatment groups at this time. The numbers are small, so I can’t provide statistical information. 10 participants have been randomized into the immediate group and 8 in the delayed group – 2 in the dealyed group did not return for further testing or for treatment. This graph shows the Modified Harris Hip score at the baseline visit and visit after 6 weeks. You can see from the graph, you can see that those who have received treatment, demonstrated an improvement and those who have not demonstrate a worsening. These values however are small.2 in the immediate group worsened2 in the delayed group improved



  

   

  
    

     
     

 
 

  
  

Descriptive Analysis – All subjects
 

• Comparison to Baseline 
• Immediately after treatment: n = 16 
• 6 months after treatment: n = 9 
• 12 months after treatment: n = 5 

• Repeated-measures ANOVA 
• Bonferroni adjustment 
• p value <.05 

Program in Physical Therapy 

Presenter
Presentation Notes
For this symposium, I wanted to report on the long term outcomes, so I assessed all participants that have received treatment. So basically both groups collapsed. We have 16 who have completed treatment and posttreatment testing, 9 of these have completed their 6 month questionnaires and 5 of these of completed their 12 month questionaires. 



  

 

 
 

  
 

 
  

Patient-Reported Outcomes
 

Compared to baseline, 
participants reported 
improvement in MHHS after 
treatment 

5.5% immediate (n=16) 

Program in Physical Therapy 

Presenter
Presentation Notes
Compared to baseline partiicipants reported a small improvement in MHHS immediately after treatment



  

 

 
 

 
 

 
  

  
    

Patient-Reported Outcomes
 

Compared to baseline, 
participants reported 
improvement in MHHS after 
treatment 

5.5% immediate (n=16) 
10.5% immediate (n=9) 
10.6% at 6 months (n=9) 

Program in Physical Therapy 

Presenter
Presentation Notes
 in the 9 people that we have 6 month data, they had an improvement of about 10% immediately after treatment that maintained at 6 months 



  

 

 
 

 
 

 
  

  
    

  
   
   

Patient-Reported Outcomes
 

Compared to baseline, 
participants reported 
improvement in MHHS after 
treatment 

5.5% immediate (n=16) 
10.5% immediate (n=9) 
10.6% at 6 months (n=9) 
11% immediate (n=5) 
10.6% at 6 months (n=5) 
11.9% at 12 months (n=5) 

Program in Physical Therapy 

Presenter
Presentation Notes
 in the 5 people that we have 12 month data, they had an improvement of about 11% immediately after treatment that appears to be maintained at 6 and 12 months, however due to the small number, there were no statistical differences.



  

 

    
    

    
       

 
 
 
 
 

Conclusion 

 Preliminary results suggest movement pattern 
training may improve pain and function in 
patients with PAHD. 
 Improvements may be maintained at 6 and 12 

months after treatment. 

Program in Physical Therapy 

Presenter
Presentation Notes
In conclusion, preliminary results suggest that movement pattern training improves pain and function in patients with pahd and these improvement may be maintained at 6 and 12 months.



  

 

 
      

 
 
 

   
  

      
 

 

 
 
 
 

Our Future Research 

• Continue recruitment 
• Target sample 40 per group (controls, PAHD) 
• Increase male participants 

• Comparison between PAHD and Controls
 
• Lower extremity (LE) movement patterns 
• Hip abductor and external rotator strength 
• Bony abnormalities 

Program in Physical Therapy 

Presenter
Presentation Notes
Our plan is continue recruitment to reach our target sample and we would like to increase the number of male participatns. Complete analyses related to our first 2 aims that I mentioned.



  

 
       
   

  
   

   

 
 
 
 

Our Future Research 
•	 Future analyses to inform future clinical trials 

needed to assess the effectiveness of 
rehabilitation in people with PAHD. 
 Investigate relationships among strength, movement patterns, 

bony abnormalities and patient-reported outcomes. 

Program in Physical Therapy 

Presenter
Presentation Notes
Finally, we would like to complete analyses to investigate relationships  among strength, movement patterns,bony abnormalities and patient-reported function, in hope to better inform our future clinical trials.
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