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TABLE 2. Summary of results for patient-reported outcome measures assessed at baseline and post-treatment

N = 29)
Post- Unadjusted within-group | Adjusted immediate
Baseline treatment change* treatment effect!
Variable Mean+SD | Mean+SD | Mean +SD; P Value Mean (95% Cl); P Value
HOOS scores
HOOSPaint
MoveTrain (N=14) 725:81 | 83492 10.9.+7.7;0.0001 ‘411.9| 1.0); 0.1
|__JtMob (N=15) 775:105 | 90.0465 | 125+7.9; <0.0001
HOOSSymptoms?
MoveTrain (N=14) 686151 |775+149 |89:0.8;0005 ‘424.11 7,32);0.25
JtMob (N=15 740£107  |85029.1 11.0+11.5;0.002
HOOSADL!

MoveTrain (N=14) 80.3£135 92093 11.8  8.3; 0.0002¢ ‘ 0.73 (-2.4, 3.9); 0.65*

JiMob (N=15, 90.1£82 | 96.1+41 | 6.0+5.7;000015
HOOSSport?
MoveTrain (N=14) 723+231 893124 17.0 £ 17.9; 0.006% ‘ 3.9(-3.6, 11.5);0.31*
JtMob (N=15) 750:123 |863:119 | 11.3138,0015
HOOSQOL* |
MoveTrain (N=14) 549+139 |67.04140 | 12.1+146;0.005% ‘-711-162.20),013‘
JtMob (N=15) 50.8 + 10.0 725127 +13.3; 0.0001%
Evoked Pain
Step down
MoveTrain (N=10) 2352229 [108+138 |-127+16.0;0.045 ‘ssm.s‘ 14.8),0.11¢
JtMob (N=11) 2133212 [3655 -17.6 +22.0:0.03
Squat |
MoveTrain (N=11) 2524225 [134:183 |-118+129,0015 ‘ 7.3(-2.9,17.5); 0.16°
JtMob (N=11) 23.3:186 54+8.1 -17.9 + 21.3; 0.02%
Pain Pressure Threshold
Thenar eminence
MoveTrain (N=11) 40£1.1 38216 -0.22 £ 1.1;0.46% -0.10 (-0.97, 0.78); 0.83*
JtMob (N=11) 39+074 38211 -0.11£1.1;0.21%
Anterior groin
MoveTrain (N=11) 27+14 27221 0.03 +2.3; 0.76% -0.14 (-1.4,1.1); 0.83*
JtMob (N=11) 31£17 30£10 -0.08+ 1.0; 0538

Abbreviations: SD, standard ceviation; Cl, confidence interval; Move Train, movement pattern training group; JtMob,
joint mobilization group; HOOS, Hip Disability and Osteoarthritis Outcome Score; HOOSADL, function in activities of
daily living; HOOSSport, function in sports and recreation; HOOSQOL, quality of life.

* Unadjusted within-group change is calculated by subtracting post minus baseline within each treatment group. P
value by paired t-tests unless otherwise indicated.

1 The adjusted immediate treatment effect is calculated by subtracting the least squares mean change between
baseline and post for MoveTrain minus JtMob from the analysis of covariance (ANCOVA), and assesses the between-
group difference in change after adjusting for baseline. Unless otherwise indicated, p value by ANCOVA using a
generalized linear model where change is the dependent variable and baseline is the covariate.

1 Patient-reported outcome measures with 100=no disability.

§ P value by Wilcoxon signed rank test

# P value by non-parametric znalysis of covariance.
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Purpose: A clear need exists to rigorously assess treatment strategies
for chronic prearthritic hip disorders (PAHD). We assessed the pre-
liminary effects of two physical therapist-led interventions that target
two distinct mechanisms, abnormal movement patterns and sensory
disturbances. Abnormal movement patterns, such as excessive hip
adduction, may create altered mechanical stresses on hip joint struc-
tures, resulting in subsequent injury, pain and activity limitations.
Movement pattern training (MoveTrain) may improve movement pat-
terns and patient-reported outcomes, however further investigation is
needed to be definitive. Sensory disturbances such as peripheral sen-
sitization and central sensitization (aka nociplastic pain) may also
contribute to pain persistence long after an initial injury. Joint mobi-
lization (JtMob) is proposed to impart a neurophysiological response
within the peripheral and central nervous system that results in pain
reduction and improved mobility, yet the investigation of JtMob for the
treatment of PAHD is limited.

Methods: Patients, 18-40 years, with chronic PAHD were recruited.
Baseline assessment included self-report questionnaire completion,
clinical examination and quantitative sensory testing. The primary
outcome was the Hip disability and Osteoarthritis Outcome Score
(HOOS), a hip-specific, patient-reported outcome measure. Secondary
outcomes included movement evoked pain assessed with a repetitive
step down task and a repetitive deep squat task, and pain pressure
threshold assessed at the anterior groin of the most bothersome hip
(local pressure hypersensitivity) and the dominant thenar eminence
(generalized pressure hypersensitivity). After baseline assessment,
patients were randomized into 1 of 2 treatment groups, MoveTrain or
JtMob. Randomization was stratified by sex and HOOS Symptoms
quartile, as determined from data collected during previous study.
Treatment was provided by 4 experienced physical therapists (2 in each
treatment arm) who were trained in standardized procedures. Treat-
ment for both groups included 10 supervised sessions over 12 weeks and
incorporated assessment of patient goals, patient education and
instruction in a home program. Patient education focused on patient-
specific tasks, such as work or fitness activities, identified by each
patient to be symptom-producing. The goal of MoveTrain was to reduce
stresses on the hip joint by optimizing the biomechanics of daily and
patient-specific tasks. The key element of MoveTrain was task-specific
instruction to correct abnormal movement patterns demonstrated

during daily tasks and patient-specific tasks. For example, hip adduc-
tion and femoral internal rotation were minimized during step-down
tasks. The home program included repeated practice of the modified
tasks. Difficulty of the tasks were progressed based on each patient’s
performance. The goal of JtMob was to reduce pain and improve pain-
free motion of the hip. The key element of JtMob was manual techni-
ques provided by the physical therapist. Specific criteria were used to
determine the joint mobilization techniques and parameters used for
each patient. The patient’s symptom report to each technique was
monitored and if indicated, the technique modified according to our
outlined procedures. The home program included flexibility exercises.
Immediately after treatment completion, patients returned for follow
up assessment. Data collected at baseline and post-treatment were
analyzed with analysis of covariance (ANCOVA) using a generalized
linear model where change is the dependent variable and baseline is
the covariate. The adjusted immediate treatment effect was calculated
by subtracting the least squares mean change between baseline and
post for MoveTrain minus JtMob from the ANCOVA, and assesses the
between-group difference in change after adjusting for baseline.
Results: Thirty-three patients with PAHD were randomized. Demo-
graphics are provided in Table 1. Four patients did not complete treat-
ment or post-treatment testing (3 due to COVID pandemic, 1 lost to
follow up); 7 patients did not complete post-treatment laboratory
testing (due to COVID), but did complete post-treatment ques-
tionnaires. Both groups demonstrated clinically important within-
group improvements in the HOOS subscales and movement evoked
pain ratings after treatment (Table 2). No changes were noted in pain
pressure threshold for either group. After adjusting for baseline, there
were no between-group differences in change in outcomes when
comparing MoveTrain and JtMob.

Conclusions: Our preliminary findings suggest that 12 weeks of phys-
ical therapist-led intervention, including either MoveTrain or JtMob,
may result in improvements in patient-reported pain and activities
limitations. Further investigation is needed to determine the sustained
effects of each treatment and to determine if specific patient factors are
associated with treatment prognosis.

TABLE 1.D for all patients who provided follow-up data, overall and by treatment group (N = 29).
y Treatment Group

Overall Sample MoveTrain JtMob

Variable
Age’ (yr). mean = SD
Gender, n (%)
Male 6(21%) 3(21%) 3 (20%)
Female | 23 (79%) | 11 (79%) 12 (80%)
Measured BMI (kg/m?), mean £ SD | 25.1 £5.3 (range 18.1 o | 26.1 £ 4.5 (range 19510 242+6.0 (range 18.1 to
415) 4.5) 1.5)

N=290 n=15 |
30% 5.7 (range 22 10 39) 28+ 52 (range 22 to 38)

n=14
3126.1 (range 24 10 39)

Study Limb, n (%) |
Left 14 (48%) 7 (50%) 7 (47%)

Right | 15 (52%) | 7 (50%) 8 (53%)
UCLA”, median (range) 9(41010) 7.5 (410 10) 10 (4 10 10)
Pain duration (categorical), n (%)

3o <6 months ago 5(17) 2(14) 3(20)

6 to <12 months ago 5(17) 2(14) 3(20)

110 2 years ago 8(28) 4(29) 4(27)

3to <5 years ago 3(10) 1(1) 2(13)

5 to 10 years ago 7(24) 5(36) 2(13)

>10 years ago 1) Lo 1(7)

Abbreviations: SD, standard deviation; MoveTrain, movement pattern training group; JtMob, joint mobilization group;
UCLA, University of California Los Angeles Activity Score.

“Age is self-reported by patients in screening interview.

“Patients are asked o rate their activity level over the previous 6 months. 10=regularly participates in impact sports;
1=wholly inective, dependent on others.
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Post- Unadjusted within-group | Adjusted immediate
Baseline treatment change* treatment effect!
Variable Mean+SD | Mean+SD | Mean +SD; P Value Mean (95% Cl); P Value
HOOS scores
HOOSPaint
MoveTrain (N=14) 725:81 | 83492 10.9.+7.7;0.0001 ‘411.9| 1.0); 0.1
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