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Approach:
Overview: This pragmatic, feasibility randomized controlled trial (RCT) will consist of up to 64 adult

women and men (ratio of approximately 4:1, respectively) between the ages of 18 and 70 who are diagnosed
with unilateral greater trochanteric pain syndrome (GTPS) during their initial physician evaluation within
the Jameson Crane Sports Medicine Institute physician clinics at The Ohio State University Wexner Medical
Center (OSUWMC). All patients will have their standard clinical evaluation with their physician. The group of
patients invited to participate in this study will be individuals who meet our clinical diagnostic criteria for GTPS
who do not have systemic health or serious musculoskeletal disorders or recent treatment for their hip pain
(Table 1). Members of the study team involved in recruitment and consenting will use a two-part process to
ensure eligibility using the “Patient Screen Checklist” and the “Eligibility Criteria Checklist,” described in detail in
the Standard Operating Procedures document. The baseline study visit will occur immediately following the
standard clinical examination with the physician.

Table 1. Eligibility Table

Ages 18-70, with a unilateral diagnosis of GTPS with: Any of the following treatments within the last 3 months:

« Lateral hip pain, worst over greater trochanter, for = 3 months + corticosteroid injection in the affected hip

+ Pain with palpation over greater trochanter + physical therapy or other skilled exercise intervention by a medical or
+  Average pain intensity of 24/10 most days of the week rehabilitation professional

+ Single leg stance for 30 seconds (lateral hip pain reproduced: +LR of ~ Any of the following concomitant impairments or conditions:
12.2 for MRI-confirmed GTPS (Grimaldi 2017, BJSM), OR at leastone  1). Known or observed advanced spine, hip, knee, or ankle joint pathology,

of the following clinical examination criteria: including:

» Spinal or lower extremity surgery within the last 6 months
1). + Hip FADER test (=2/10 pain with 90° passive flexion, adduction, + Imaging data showing Kellgren Lawrence grade =2 in any lower
external rotation) extremity joint with concurrent complaint 22/10 most days of the
2). + Hip FADER-R (lateral hip pain reproduced with resisted internal week.
rotation in FADER position) » Groin pain as the primary hip pain complaint 22/10 most days of the
3). + Passive hip adduction in sidelying (lateral hip pain reproduced week.
with overpressure into hip adduction) + <90 degrees of active hip and knee flexion bilaterally
4). + Adduction with resisted isometric abduction (lateral hip pain » <0 degrees of active ankle dorsiflexion
reproduced with resistance in adduction position) 2). Systemic inflammatory diseases, or any systemic disease that affects
5). + FABER (lateral hip pain reproduced with flexion, abduction, the nervous or musculoskeletal system or uncontrolled diabetes, or active
external rotation) malignancy

3). Individuals who cannot tolerate or should not assume the positions
required for the exercises for any reason other than hip discomfort

FADER, flexion adduction external rotation; FABER, flexion abduction external rotation

As part of the clinic-based testing for the study, participants will be asked to (1) complete online surveys with
validated patient-reported questionnaires about their pain and function. The single-session of education and
instruction (load modification vs standard exercise) will be performed by a licensed physical therapist
immediately after the testing procedures are complete. Participants will undergo the same clinic-based testing
protocol at the 4-week follow-up prior to their visit with the physician in the Jameson Crane Sports Medicine
Institute at OSUWMC. For 4-weeks following the initial evaluation and clinic-based testing, participants will be
asked to complete weekly online/telephone surveys to document their hip pain and function as well as their
compliance with the prescribed home exercise program. Key variables of interest (Table 2) include the Global
Rating of Change scale' and the Numeric Pain Rating Scale'®332*. The other secondary variables of interest
will help us more completely assess the effect of the proposed program hip function questionnaires, overall
function,*=3" activity level,*® and self-efficacy.*®

Table 2. Variables of Interest
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Primary VOls Secondary VOls

Global Rating of Change (GROC) Frontal plane kinematics of the trunk, pelvis, hip, and knee during a
(Mellor 2016) single leg squat

Numeric Pain Rating Scale (NPRS) Victorian Institute of Sport Assessment for Greater trochanteric pain
(Farrar 2010, Fearon 2017, Mellor syndrome (VISA-G) (Fearon 2014)
2016)

Pain Self-Efficacy Questionnaire (PSEQ) (Nicholas MK 2007)

Patient Acceptable Symptomatic State question (PASS) (Levy 2016,
Chalal 2015)

Patient Reported Outcomes Measurement Information System
(PROMIS) Bank v2.0 Physical Function

Tegner Activity Level Scale (TALS) (Mohtadi 2012)

A. Sample size estimation:

To inform our sample size estimation for this feasibility randomized controlled trial, we used the available
literature which reported a 7% treatment success rate at 4-weeks following a single, standard exercise session
(ie. non-load modifying)® and the hypothesized 70% treatment success rate following an 8-week to a supervised
load modification program.'® Conservatively, we estimated that the standard exercise (SE) group and load
modification (LM) group would have a 20% and 50% success rate, respectively. With one-side type | error=0.1,
power=80%, and allocation ratio is 1:1, we will need 22 participants in each group (total N=44). We will
recruit 64 individuals with GTPS to account for up to 30% attrition over the course of the study due to
drop-out. To fully recruit the study after proper regulatory approval is in place and staff are trained, we anticipate
a 15-month recruitment time-frame for the 60 participants. This factors in a recruitment rate of 5 participants per
month (see Letters of Support/Collaboration), from an eligible 10 (minimum 50% recruitment rate).

Recruitment and Informed Consent (Figure 1): Prior to enrollment, written informed consent will be
obtained from all potential participants after information about the purpose, methods, and demands of the study
is provided both verbally and in writing (via the consent documentation) to the participant. The participants for
this trial will be recruited from the Jameson Crane Sports Medicine Institute physician clinics at OSUWMC during
their on-site medical visit. Once the treating physician confirms GTPS diagnosis through our standardized and
validated clinical examination process (Table 1, Inclusion Criteria),’®3' the study recruiter will then discuss the
study opportunity with the patient and proceed with the consenting process when appropriate.

All participants will be provided verbal and/or written information (depending on preference) detailing the
purpose of the study, type of testing and treatment involved, and potential risks and benefits of participation.
Participants will be given time to ask questions and determine their interest in participation without coercion.
Patients will be informed during the recruiting process, that if they consent to study participation, they cannot
receive a corticosteroid injection that day or during the 4 weeks of the trial. A 4-week follow-up visit to the
physician is standard of care for patients with GTPS seen in the Jameson Crane Sports Medicine Institute. This
allows physicians to evaluate the effects of common treatments like medication, injections, ‘wait and see’ advice,
and/or physical therapy; at that time, they determine next step interventions based on the initial treatment
response. Our research will work within this same 4-week ‘trial’ period during their regularly scheduled doctor’s
visits to provide one of two different types of exercise education.
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Patients who refuse to forgo injections for 4 weeks will be
excluded from the study. Individuals who, for medical reasons, cannot tolerate or should not assume the positions
required for the exercises for any reason other than hip discomfort will be excluded. Patients must enroll on the
same day as the visit with their physician in order to receive the intervention; however, they do not have to
complete the REDCap questionnaires during that visit. All participants will have the option to complete their
questionnaires via a unique link to their personal survey or verbally by phone; the online link be sent to them via
email to be completed at their earliest convenience. The participants will be required to sign the IRB-approved
consent and HIPAA forms prior to participation in the study.

B. Randomization, concealed allocation, and blinding: A randomization list will be generated and secured
with the study biostatistician prior to the start of the study. It will contain study-specific unique identifiers (ie.
GTPS1, GTPS2, etc) and a binary code for treatment group (ie. 0 or 1). A copy of this list will be provided to the
Sports Medicine Clinical Research Manager who provides administrative support to all clinical trials in the Sports
Medicine Institute. The Manager will determine the group assignment (e.g. 0 = LM, 1 = SE) independent of the
biostatistician and the PI. The PI will put together 30 concealed envelopes for each treatment group that contain
the group assignment and the appropriate exercise program instructions (SE vs LM) and provide these to the
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Manager. The Manager will then label, seal, and place them in a drawer in the physician. The Manager will not
be involved in the recruitment, testing, or analysis involved with this trial. She will be the only person with the
UID, randomization order, and treatment allocation data all in one place. These data will be stored under lock
and key in the private office of the Manager, and in a password-protected file, accessible only to the Manager.

After consent, participants will proceed with testing by a blinded tester. Randomization and group
allocation will occur immediately following testing. After testing, the tester will inform the treating physical
therapist of group (e.g. 0 vs 1). The drawer with the concealed/sealed envelopes will be accessible to the treating
physical therapist and the physicians. The treating physical therapist will select the next available envelope from
the appropriate group (0 vs 1) and proceed with the assigned treatment; only when she or he breaks the envelope
seal will she or he know the group assignment (LM vs SE).

C. Blinding: Investigators involved in the participant testing and statistical analysis of the outcome variables
of interest will be blinded to group allocation. The treating physicians, physical therapist interventionists and
patients cannot feasibly be blinded to treatment arm. Participants will not be informed of the study hypotheses
and unblinded investigators will not share group allocation information with the blinded investigators. All
references to group assignment in other research documentation (ie. REDCap™, video data collection form) will
be coded (ie. ‘0’ and ‘1’) to maintain blinding. One trained tester will consent and perform baseline and 4-week
follow-up testing. At the 4-week follow-up, the physician will re-evaluate the participant with the clinical diagnostic
criteria and discuss their compliance and response to the home exercise program. As is consistent with standard
of care, the physician and patient will determine the next course of treatment. The treatment plan will be entered
using custom coding (ie. ‘smart phrases’) to allow discrete data to be queried. Statistical analysis will be
performed by the blinded study biostatistician with input from the PI (see Statistical Analysis Plan). After the
physician finishes his/her visit with the participant, the tester will proceed with the 4-week follow-up testing and
will remind the participant she or he is blinded to treatment and cannot receive any information about the group
to which they have been assigned.

D. Clinic-based testing: Baseline testing and treatment will occur in the clinic, immediately following the
physician evaluation and confirmation of GTPS diagnosis, for all patients who consent to participate in the study.
The clinic-based testing sessions will occur at baseline (immediately after randomization) and at the 4-week
clinical visit by a blinded tester. These testing sessions will take about 10 minutes for the questionnaires. Clinic-
based testing will include patient-reported questionnaires using Research Electronic Data Capture (REDCap™)
survey. REDCap™ s a secure, web-based application that supports data capture, auditing, and exporting*® to
gather baseline data with regard to their pain and level of function*' and is hosted at The Ohio State University.
Participants will be given the option to complete the survey on either our research handheld tablet (iPad) or
laptop or desktop provided by the researcher.

E. Intervention: The single physical therapy educational and instructional session will occur at baseline,
immediately following the clinic-based testing. This session will be administered by the unblinded physical
therapist interventionists who is trained to administer these protocols. Participants will receive either (1)
standard exercise education and instruction (SE) or (2) load modification education and instruction (LM),
based on their treatment group randomization. Standard exercise education includes exercises currently
prescribed by physical therapists, like stretching and strengthening activities. Participants randomized to the load
modification group will undergo approximately 5 additional minutes of education and instruction about their
posture and movement modifications and will also be provided an information sheet with text and pictures (see
Appendix: Supplements). Both groups will be instructed to perform the home exercise program once per day,
performing Level 1 activities for the first two weeks and Level 2 activities for the last two weeks. (see Appendix.
Supplements - Home exercise programs for both groups). Both groups will receive handouts with pictures and
detailed instructions for each of their exercises.

a. Home exercise program (HEP): Both protocols were modelled after current literature for a standard
lower extremity exercise program for GTPS and a load modification program. The load modification program
from Mellor and colleagues (2016) was further adapted to include exercise dosage shown to be effective in
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patellar tendinopathy trials.?>3° The HEP will be instructed and guided by the physical therapist, in combination
with practice by the patient, and demonstration by the therapist, if needed. It is expected that program instruction
will take about 15-20 minutes in both groups and that the home programs themselves will take between 15-20
minutes. The physical therapist will provide standardized cueing to optimize technique. Participants will be
provided opportunities to ask questions during the session and provided a written home program with text and
pictures for the patient to follow. These instructions, including the pictures will be made available online through
REDCap™, along with instructional videos to provide the participant an additional resource to clarify technique.

b. Activity modifications instructions for the load modification group: This instruction will take
approximately 5 additional minutes based on our use of this handout in our physical therapy clinic with patients
with GTPS for the past 2 years.

i. Posture and movement handouts: The physical therapist will share the handout (Appendix 2.
Supplements — Lateral Hip Pain Activity Modifications) with the participant, asking them to identify any of
the movements or postures (ie. sitting with legs crossed, iliotibial band stretching) that are common to
their daily activities. Patients will be educated as to how each contributes to increased pressure on the
lateral structures of hip and can cause pain. The physical therapist will review, demonstrate, and provide
feedback on all items relevant to the participants’ daily routine.

i. Using pain as a load modification guide: Participants in the load modification group will be
instructed not to exceed 5 out of 10 on the NPRS during the exercises, and proceed with training as long
as this pain intensity during exercise does not increase their pain in within the next 24 hours.™

iii. Changes to activity level: participants in the load modification group who report >5/10 pain with
exercise that does not change or is worse the next day will be advised to reduce their physical exercise
activity (ie. walking, hiking, running)."® Participants in the load modification group will also be instructed
to modify activity level as needed to avoid increasing pain or stiffness each week. Participants
randomized to the standard exercise group will be instructed to avoid the painful physical exercise activity
for the duration of the 4-week program (ie. “If it hurts, don’t continue to do it. Focus on these few exercises
for the 4 weeks). Activity level will be monitored using the Tegner Activity Level Scale on a weekly basis
over the 4-week intervention.*®

F. Weekly online/telephone surveys: Participants will be asked to complete a REDCap™ survey (Appendix
2. Supplements — Weekly Survey) each week until their follow-up visit to the Jameson Crane Sports Medicine
Institute for study testing and their clinical visit. This weekly survey will include the GROC, the NPRS, and home
exercise program compliance questions. It will also include questions about any treatment they have received
or injuries they have had that may affect the outcomes of interest.

Though not the primary focus of this feasibility trial, we will invite all participants to complete follow-up
REDCap™ surveys at 3 and 6 months post initial intervention to gather information about current pain level,
function, and activity level. Participants will not be asked to complete any home exercise program compliance
data or report changes to their care or any new injuries. With IRB approval, we will obtain information regarding
subsequent treatments and procedures from the participants’ electronic health record with the goal of providing
us relevant preliminary data to inform the variables of interest for the future clinical trial.

Safety stopping rules:

We anticipate a small proportion of the participants in each group (<15%) may experience an increase in
symptoms with participation in this trial. Thus, we will employ safety stopping rules as described in detail in the
Human Subjects document.

G. Data management
a. Personal Health Information (PHI): The participant’s medical chart information, REDCap™ data, and
2D videos all contain PHI. All PHI relevant to the patient’s hip condition is collected and maintained within the
participant’s medical chart (IHIS). These PHI data are accessible only by the approved, unblinded researchers
who have undergone IHIS training within OSUWMC. REDCap™ data is encrypted and sits behind OSUWMC'’s
firewall. Data will be coded with a unique-identifier (UID) and the file which links the UID to the patient’s personal
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health information (PHI) will be kept on a secure server behind the OSUWMC firewall and password-protected.
Only research team members with user privileges (approved by the PIl) have access to this database via
username and password. When REDCap™ data are exported to files for analysis, they will be exported without
PHI data unless the analysis requires it and the Pl approves. These files will be maintained on our secure
laboratory server behind OSUWMC firewall; it is accessible only to members of the research team. 2D video will
be collected with a GoPro. All videos will be transferred within 24 hours from the GoPro to the (1) laboratory
server within a separate, password-protected folder on our server, accessible only to investigators blinded to
treatment group, and (2) REDCap. 2D videos will be deleted from the GoPro after successful transfer to the
server. As part of the 2D video collection, we will use REDCap to document NPRS scores with the matching
video recordings with each task.

Post collection data storage and analysis: A blinded study team member will be responsible for 2D video quality
control and creating trial clips for subsequent analysis. Video analysis will begin after the last participant
completes their 4-week follow-up. These data will be used to determine measurement variability (intraclass
correlation coefficients, standard error of the measurement, and minimal detectable change values) and provide
information with regard to changes in movement patterns as a result of program participation. Frontal plane
kinematics (peaks and excursions) of the trunk, pelvis, hip, and knee will be calculated (Kinovea version 0.8.15)
for each task. Analysis will include the double and single leg static starting postures and peak frontal plane
motion (as identified using the joint position tracking function). Lines will be drawn through the long axes of the
bones for the shank and thigh, through the ASIS for the pelvis, and from the sternum to the midpoint of the ASIS
line (Figure 2). Horizontal and vertical ‘lab axes’ will be applied to the image to allow calculations relative to pure
horizontal (ie. pelvic drop) and pure vertical (ie. trunk lean). Angles will also be calculated with respect to the
proximal segment.

Statistical analysis plan:

An intention to treat approach is planned for all analyses, using all participants who were randomized
who have available data at 4 week follow-up. Where appropriate, normality will be assessed and non-parametric
approaches will be used when assumptions are violated. Demographics and clinical characteristics (ie. age, sex
distribution, BMI, baseline pain scores, etc) will be summarized for SE and LM groups, respectively, and
compared between the groups using two-sample t-test for continuous outcomes or Fisher’s exact test for discrete
outcomes.

To evaluate the effect of treatment group allocation on dichotomized treatment success (Aim 1,
Hypothesis 1), defined as either: 1) at least ‘moderately better’ on the Global Rating of Change scale or 2) 22
point decrease on the Numeric Pain Rating Scale, we will use Fisher’'s exact test to compare the success rate
between SE and LM group. Frontal plane kinematics are a secondary variable of interest (Aim 1, Hypothesis 2).
With the available 2D data set, we will compare change scores between groups using independent t-tests and/or
effect sizes. These data may serve as preliminary data for future grant applications.

To evaluate study retention rates and treatment adherence (Aim 2) we will use descriptive statistics. We
will calculate the number of participants in each treatment group who report completing the home program “most
(4+) days of the week” and “mostly as directed” on each of the four (4) follow-up REDCap™ surveys. The
retention rate and compliance rate will be calculated with 95% confidence interval using exact binomial for each
treatment at each follow-up.

H. Feasibility: We will evaluate the feasibility of a future clinical trial to determine the efficacy of load modification
exercises and education in improving post-operative function in patients with GTPS by quantifying:
1. The proportion of recruited participants from the total number (a) screened and (b) eligible
2. Participant adherence as measured by: (1) number of weekly surveys completed (ie. number of surveys
completed/total number of surveys, (2) weekly home exercise program compliance (self-reported) over
the duration of the study, (3) participation retention/attendance at the 4-week follow-up session, and (5)
reasons for drop-out and when it occurred (e.g. participant moved out of the area prior to 4-week follow-

up)

. Potential Problems/Alternative Strategies
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1.

MRI will not be used to confirm gluteal tendinopathy. Grimaldi and colleagues (2017)*' performed a
diagnostic utility study of 65 individuals with GTPS that showed pain during a 30 second single limb
stance was strongly associated with MRI-confirmed gluteal tendinopathy (+LR = 12.2). Importantly,
literature also confirms the high prevalence of MRI-confirmed gluteal tendinopathy in asymptomatic
individuals,3'444% highlighting the absence of a strong association between imaging-identified tissue
pathology and the clinical syndrome of GTPS. For the aims of this study, this and other validated clinical
tests will be used to identify individuals with GTPS. We accept that a small, but insignificant proportion of
enrolled participants with clinical indicators of GTPS may not have radiologically-confirmed gluteal
tendinopathy. We do not anticipate this will affect the results of this study.

Treatment success is no different between groups (ie. equally effective or ineffective). Compressive
forces of the gluteal tendons onto the greater trochanter increase with poor frontal plane control of the
hip and pelvis. If is unexpected that modification of these loads through postural and activity modifications
and targeted exercises would not be significantly more effective than exercises that disregard this
mechanism. However, the lack of effect may indicate the need for more frequent, supervised intervention.
If both groups demonstrate equal success, these data would still support our proposed model of a
‘physical therapy first’ approach.

Hip _abduction weakness is a clinical feature of GTPS and strength gains may be a critical metric of
program success. Hip abduction strength will not be measured, but is associated with poor frontal plane
pelvic and hip control during a squatting task. We concede that movement changes may be associated
with strength improvements, but contend that improvements in strength do not ubiquitously translate to
better movement. Thus, we opted to evaluate movement in this preliminary efficacy and feasibility trial.
We may be underpowered to see an effect over the 4 week period. The 4-week follow-up period is
consistent with clinical practice and the approach to previous studies®?? evaluating the effect of
corticosteroid injections. Further, we modelled our treatment approach on robustly designed RCTs'429:30
in other lower extremity tendinopathy that suggest this 4-week period is enough time to see an effect if
one exists.

Benchmarks for success

The first benchmark will be full participant enroliment (N=60) within the first 15 months of the study The second
benchmark will be to maintain 80% 4-week follow-up retention rate; we will assess this at the midpoint of
recruitment and testing (N=30) and again at final testing of all participants. Finally, our third benchmark of
success will be to have <15% adverse events rates as defined per GROC (see Protection of Human Subjects
section)

Citations (in order of appearance)

1.

2.

Segal NA, Felson DT, Torner JC, et al. Greater Trochanteric Pain Syndrome: Epidemiology and
Associated Factors. Arch Phys Med Rehabil. 2007;88(8):988-992. doi:10.1016/j.apmr.2007.04.014.
Blank, E; Owens B. D.; Burks, R, Belmont PJ. Incidence of Greater Trochanteric Pain Syndrome in
Active Duty US Military Servicemembers. Orthopedics. 2012;35(7):e1022-e1027.
doi:10.3928/01477447-20120621-14.

Taunton JE, Ryan MB, Clement DB, McKenzie DC, Lloyd-Smith DR, Zumbo BD. A retrospective case-
control analysis of 2002 running injuries. Br J Sports Med. 2002;36:95-101.
http://bjsm.bmj.com/content/bjsports/36/2/95.full.pdf. Accessed July 31, 2017.

Lievense A, Bierma-Zeinstra S, Schouten B, Bohnen A, Verhaar J, Koes B. Prognosis of trochanteric
pain in primary care. Br J Gen Pract. 2005;55(512):199-204.
http://www.ncbi.nim.nih.gov/pubmed/15808035. Accessed July 24, 2017.

Lustenberger DP, Ng VY, Best TM, Ellis TJ. Efficacy of treatment of trochanteric bursitis: a systematic
review. Clin J Sport Med. 2011;21(5):447-453. doi:10.1097/JSM.0b013e318221299c.

7



Load Modification Hip Study (2017H0450) Version: 5 Pl: Stephanie Di Stasi Roewer
IRB Approved: 1/31/2022

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rompe JD, Segal NA, Cacchio A, et al. Home Training, Local Corticosteroid Injection, or Radial Shock
Wave Therapy for Greater Trochanter Pain Syndrome. Am J Sports Med. 2009;37(10):1981-1990.
doi:10.1177/0363546509334374.

Shbeeb MI, O’Duffy JD, Michet CJ, O’Fallon WM, Matteson EL. Evaluation of glucocorticosteroid
injection for the treatment of trochanteric bursitis. J Rheumatol. 1996;23(12):2104-2106.
http://www.ncbi.nIm.nih.gov/pubmed/8970048. Accessed July 24, 2017.

Farmer KW, Jones LC, Brownson KE, Khanuja HS, Hungerford MW. Trochanteric Bursitis After Total
Hip Arthroplasty. J Arthroplasty. 2010;25(2):208-212. doi:10.1016/j.arth.2009.02.008.

Raman D, Haslock I. Trochanteric bursitis--a frequent cause of “hip” pain in rheumatoid arthritis. Ann
Rheum Dis. 1982;41(6):602-603. http://www.ncbi.nlm.nih.gov/pubmed/7149797. Accessed August 1,
2017.

Furia JP, Rompe JD, Maffulli N. Low-Energy Extracorporeal Shock Wave Therapy as a Treatment for
Greater Trochanteric Pain Syndrome. Am J Sports Med. 2009;37(9):1806-1813.
doi:10.1177/0363546509333014.

Cook JL, Purdam CR. Is tendon pathology a continuum? A pathology model to explain the clinical
presentation of load-induced tendinopathy. Br J Sports Med. 2009;43:409-416.
doi:10.1136/bjsm.2008.051193.

Cook JL, Rio E, Purdam CR, Docking SI. Revisiting the continuum model of tendon pathology: what is
its merit in clinical practice and research? Br J Sports Med. 2016;50(19):1187-1191.
doi:10.1136/bjsports-2015-095422.

Silbernagel, Karin Gravare; Thomee, Roland; Eriksson BIKJ. Continued Sports Activity, Using a Pain-
Monitoring Model, During Rehabilitation in Patients with Achilles Tendinopathy: A Randomized
Controlled Study. Am J Sports Med. 2007;35(6):897-906. doi:10.1177/0363546506298279.

Van Ark M, Cook JL, Docking SI, et al. Do isometric and isotonic exercise programs reduce pain in
athletes with patellar tendinopathy in-season? A randomised clinical trial. J Sci Med Sport.
2016;19(9):702-706. doi:10.1016/j.jsams.2015.11.006.

Allison K, Bennell KL, Grimaldi A, Vicenzino B, Wrigley T V, Hodges PW. Single leg stance control in
individuals with symptomatic gluteal tendinopathy. Gait Posture. 2016;49:108-113.
doi:10.1016/j.gaitpost.2016.06.020.

Allison K, Vicenzino B, Bennell KL, Wrigley T V, Grimaldi A, Hodges PW. Kinematics and kinetics during
stair ascent in individuals with Gluteal Tendinopathy. Clin Biomech. 2016;40:37-44.
doi:10.1016/j.clinbiomech.2016.10.003.

Birnbaum K, Prescher A, Niethard F-U. Hip centralizing forces of the iliotibial tract within various femoral
neck angles. J Pediatr Orthop B. 2010;19(2):140-149. doi:10.1097/BPB.0b013e328332355¢.

Mellor R, Grimaldi A, Wajswelner H, et al. Exercise and load modification versus corticosteroid injection
versus “wait and see” for persistent gluteus medius/minimus tendinopathy (the LEAP trial): a protocol for
a randomised clinical trial. BMC Musculoskelet Disord. 2016;17:196. doi:10.1186/s12891-016-1043-6.
Al-Hayani A. The functional anatomy of hip abductors. Folia Morphol (Warsz). 2009;68(2):98-103.
http://www.ncbi.nlm.nih.gov/pubmed/19449297. Accessed August 1, 2017.

Retchford TH, Crossley KM, Grimaldi A, Kemp JL, Cowan SM. Can local muscles augment stability in
the hip? A narrative literature review. J Musculoskelet Neuronal Interact. 2013;13(1):1-12.
http://www.ncbi.nlm.nih.gov/pubmed/23445909. Accessed August 1, 2017.

Fearon AM, Cook JL, Scarvell JM, Neeman T, Cormick W, Smith PN. Greater Trochanteric Pain
Syndrome Negatively Affects Work, Physical Activity and Quality of Life: A Case Control Study. J
Arthroplasty. 2014;29(2):383-386. doi:10.1016/j.arth.2012.10.016.

Labrosse JM, Cardinal E, Leduc BE, et al. Effectiveness of Ultrasound-Guided Corticosteroid Injection
for the Treatment of Gluteus Medius Tendinopathy. Am J Roentgenol. 2010;194(1):202-206.
doi:10.2214/AJR.08.1215.

Lequesne M, Djian P, Vuillemin V, Mathieu P. Prospective study of refractory greater trochanter pain
syndrome. MRI findings of gluteal tendon tears seen at surgery. Clinical and MRI results of tendon
repair. Jt Bone Spine. 2008;75(4):458-464. doi:10.1016/j.jbspin.2007.12.004.

8



Load Modification Hip Study (2017H0450) Version: 5 Pl: Stephanie Di Stasi Roewer
IRB Approved: 1/31/2022

24. Birnbaum K, Siebert CH, Pandorf T, Schopphoff E, Prescher A, Niethard FU. Anatomical and
biomechanical investigations of the iliotibial tract. Surg Radiol Anat. 2004;26(6):433-446.
doi:10.1007/s00276-004-0265-8.

25. Lopes TJA, Simic M, Myer GD, Ford KR, Hewett TE, Pappas E. The Effects of Injury Prevention
Programs on the Biomechanics of Landing Tasks A Systematic Review With Meta-analysis. Am J
Sports Med. 2017. doi:10.1177/0363546517716930.

26. Jackson B, Gordon KE, Chang AH. The Immediate and Short-term Effects of Real-time Knee Adduction
Moment Feedback on the Peak and Cumulative Knee Load during Walking. J Orthop Res. July 2017.
doi:10.1002/jor.23659.

27. O’sullivan K, Sullivan LO’, O ’sullivan P, Dankaerts W. Investigating the effect of real-time spinal
postural biofeedback on seated discomfort in people with non-specific chronic low back pain.
Ergonomics. 2013;56(8):1315-1325. doi:10.1080/00140139.2013.812750.

28. Lewis CL, Khuu A, Marinko LN. Postural correction reduces hip pain in adult with acetabular dysplasia:
A case report. Man Ther. 2015;20(3):508-512. do0i:10.1016/j.math.2015.01.014.

29. Rio E, van Ark M, Docking S, et al. Isometric Contractions Are More Analgesic Than Isotonic
Contractions for Patellar Tendon Pain. Clin J Sport Med. 2017;27(3):253-259.
doi:10.1097/JSM.0000000000000364.

30. Rio, Ebonie; Kidgell, Dawson; Purdam, Craig; Gaida, Jamie; Moseley, G Lorimer; Pearce, Alan J; Cook
J. Isometric exercise induces analgesia and reduces inhibition in patellar tendinopathy. Br J Sports Med.
2015;49:1277-1283. http://bjsm.bmj.com/content/bjsports/49/19/1277 full.pdf. Accessed July 28, 2017.

31.  Grimaldi A, Mellor R, Nicolson P, Hodges P, Bennell K, Vicenzino B. Ultility of clinical tests to diagnose
MRI-confirmed gluteal tendinopathy in patients presenting with lateral hip pain. Br J Sports Med.
2017;51:519-524. doi:10.1136/bjsports-2016-096175.

32. Brinks A, van Rijn RM, Willemsen SP, et al. Corticosteriod Injections for Greater Trochanteric Pain
Syndrome: A Randomized Controlled Trial in Primary Care. Ann Fam Med. 2011;9(3):226-234.
doi:10.1370/afm.1232.

33. Farrar JT, Young JP, Lamoreaux L, Werth JL, Poole RM. Clinical importance of changes in chronic pain
intensity measured on an 11 - point numerical pain rating scale. Pain. 2001;94:149-158.
doi:10.1016/S0304-3959(01)00349-9.

34. Fearon A, Neeman T, Smith P, Scarvell J, Cook J. Pain, not structural impairments may explain activity
limitations in people with gluteal tendinopathy or hip osteoarthritis: A cross sectional study. Gait Posture.
2017;52:237-243. doi:10.1016/j.gaitpost.2016.12.005.

35.  Giriffin DR, Dickenson EJ, Wall PDH, et al. Protocol for a multicentre, parallel-arm, 12-month,
randomised, controlled trial of arthroscopic surgery versus conservative care for femoroacetabular
impingement syndrome (FASHIoN). BMJ Open. 2016;6(8):e012453. doi:10.1136/bmjopen-2016-
012453.

36. Levy DM, Kuhns BD, Chahal J, Philippon MJ, Kelly BT, Nho SJ. Hip Arthroscopy Outcomes With
Respect to Patient Acceptable Symptomatic State (PASS) and Minimal Clinically Important Difference
(MCID). Arthrosc J Arthrosc Relat Surg. 2016. doi:10.1016/j.arthro.2016.05.014.

37. Chahal J, Van Thiel GS, Mather RC, Lee S, Jonathan Salata M, Jay Nho S. The Minimal Clinical
Important Difference (MCID) And Patient Acceptable Symptomatic State (PASS) For The Modified
Harris Hip Score And Hip Outcome Score Among Patients Undergoing Surgical Treatment For
Femoroacetabular Impingement. Orthop J Sport Med. 2(2). doi:10.1177/2325967114S00105.

38. Mohtadi NGH, Griffin DR, Pedersen ME, et al. The Development and Validation of a Self-Administered
Quality-of-Life Outcome Measure for Young, Active Patients With Symptomatic Hip Disease: The
International Hip Outcome Tool (iIHOT-33). Arthrosc J Arthrosc Relat Surg. 2012;28(5):595-610.e1.
doi:10.1016/j.arthro.2012.03.013.

39. Nicholas MK. The pain self-efficacy questionnaire: Taking pain into account. Eur J Pain. 2007;11(2):153-
163. doi:10.1016/j.ejpain.2005.12.008.

40. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture
(REDCap)—A metadata-driven methodology and workflow process for providing translational research

9



Load Modification Hip Study (2017H0450) Version: 5 Pl: Stephanie Di Stasi Roewer
IRB Approved: 1/31/2022

41.

42.

43.

44,

45.

informatics support. J Biomed Inform. 2009;42:377-381. doi:10.1016/j.jbi.2008.08.010.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture
(REDCap)--a metadata-driven methodology and workflow process for providing translational research
informatics support. J Biomed Inform. 2009;42(2):377-381. doi:10.1016/j.jbi.2008.08.010.
Harris-Hayes M, Steger-May K, Koh C, Royer NK, Graci V, Salsich GB. Classification of Lower
Extremity Movement Patterns Based on Visual Assessment: Reliability and Correlation With 2-
Dimensional Video Analysis. J Athl Train. 2014;49(3):304-310. doi:10.4085/1062-6050-49.2.21.
Mohtadi NGH, Griffin DR, Pedersen ME, et al. The Development and validation of a self-administered
quality-of-life outcome measure for young, active patients with symptomatic hip disease: the
International Hip Outcome Tool (iIHOT-33). Arthroscopy. 2012;28(5):595-605; quiz 606-10.e1.
doi:10.1016/j.arthro.2012.03.013.

Woodley SJ, Nicholson HD, Livingstone V, et al. Lateral Hip Pain: Findings From Magnetic Resonance
Imaging and Clinical Examination. J Orthop Sport Phys Ther. 2008;38(6):313-328.
doi:10.2519/jospt.2008.2685.

Blankenbaker DG, Ullrick SR, Davis KW, De Smet AA, Haaland B, Fine JP. Correlation of MRI findings
with clinical findings of trochanteric pain syndrome. Skeletal Radiol. 2008;37:903-909.
doi:10.1007/s00256-008-0514-8.

10



	Cover Page_Study Title, NCT, date.pdf
	Research Protocol_GLAM_clean_COVID__CLEAN.pdf

