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nyone with a web browser can visit the Fournal of Orthopaedic €
Sports Physical Therapy (FJOSPT) website (www.jospt.org) and
see that the Fournals vision is to be the leading international
source of knowledge formovement-related health. The FOSPT
publishes scientifically rigorous content and promotes application
of that content to movement-related health. The purpose of this

editorial is to give you a taste of what is to
come in 2019 and beyond for #yourJOSPT.
To vivify the JOSPT vision and mission
statements. To outline the how, when,
what, why, and who.

In July 2018, JOSPT readers received
an introduction to me as a researcher
and clinician.! Over the past 12 months,
I have been privileged to take a listening
and learning tour of the diverse JOSPT
community. The tour has been a celebra-
tion of orthopaedic and sports practice. 1
have listened to people sharing their pride
in delivering high-quality care to patients
and athletes based on clinical research pub-
lished in the JOSPT. Their joy at receiving a
fresh copy of the JOSPT every month. Their
desire for more ways to engage with the im-
portant content published in the Journal.
Their commitment to lifelong learning.

What I have heard from the JOSPT
community confirms that now is the right
time for JOSPT to advance our digital media
offerings. JOSPT is in a strong position be-
cause of the editorship of Dr Guy G. Simo-
neau and Dr J. Haxby Abbott. I thank both

editors for their commitment to JOSPT
over the past 17 years. The solid base they
have helped establish means we are in good
shape to leap into the digital age.

As a beginning clinician, you may
have bent your back under the weight of
years of knowledge, bound between the
hard covers of weighty books, piled high
on overflowing desks. Or juggled folders
stuffed with reams of paper—relics of the
war you waged with the photocopying
machine. Just to be sure that you had a
copy of every new article and every pos-
sible outcome measure.

In 2019, we carry all this informa-
tion, and more, in our pockets. Exercise
programs can be constructed and imple-
mented with a few short screen taps.
Outcome measures can be completed and
test results reviewed in real time in the
clinic. Infographics and podcasts help us
efficiently consume and translate the best
research into clinical practice. Education
is delivered to vast audiences through
Massive Online Open Courses (MOOCs).
Jobs are sought and won on Twitter.

Do not fear this new age; embrace
it! Here are 3 ways that JOSPT is em-
bracing multimedia to add value for our
community:

1. Growing our digital media footprint
with a JOSPT blog and podcast

2. Creating infographics to help translate
research to practice

3. Developing an education platform to
deliver high-quality, interactive, clini-
cal case-based continuing education
content

In 2020, visitors to the JOSPT web-
site will find a newly redesigned and
more interactive platform, focused on
helping you translate the great physical
therapy-related research we publish into
your practice. The revamped website is
central to our intention to continue to
publish quality research that makes
a difference in clinical practice, while
building capacity for JOSPT leadership
in the key strategic areas of knowledge
translation, patient-public partnership,
and education.

I am most grateful for the service of
the JOSPT Editorial Board, decisively
led by our 4 Editors Dr Joshua Cleland,
Dr Bryan Heiderscheit, Dr Steven Kam-
per, and Dr Karin Silbernagel. I am also
excited to welcome new members to the
team. Dr Christopher Hughes will lead
the Education portfolio, Mr Paul Blazey
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will head up the Engagement portfolio,
and Ms Joletta Belton will guide us on
patient partnerships in research. Dr Na-
talia Bittencourt, Dr Hege Grindem, Dr
Rachel Jermann, Dr Benjamin Keeton,
Dr Martin Mackey, Dr Daniel Pinto, and
Dr Kris Porter join the team as Associate
Editors. Welcome!

Our team hopes to enlist the sup-
port of all those who want to contribute
to making JOSPT the premier source
of clinically relevant print and digital
content for the orthopaedic and sports
community.

| EDITOR’S NOTE |

There are at least 6 ways you can con-
nect with and contribute to the JOSPT:
1. Follow our social media channels

(@JOSPT on Twitter and @JOSPTofficial

on Facebook)

2. Follow the hashtags #yourJOSPT,

#globalPT, #sportsPT
3. Send me an e-mail (clare.ardern @ki.se)
4. Talk with me in person (eg, at the Third

World Congress of Sports Physical

Therapy, Vancouver, October 4-5, 2019)
5. Submit your manuscript (https://

mc.manuscriptcentral.com/jospt)
6.Join our peer-review team (apply

online at http://jospt.wufoo.com/
forms/reviewer-application/)

Enjoy this issue, and please keep shar-
ing how we can make the JOSPT as rele-
vant as possible to you, and to the patients
and athletes with whom you work. ®

1. Nyland JA. Board of Directors names Clare L.
Ardern next JOSPT Editor-in-Chief. J Orthop
Sports Phys Ther. 2018;48:517-518. https://doi.
org/10.2519/jospt.2018.0106

SEND Letters to the Editor-in-Chief

JOSPT welcomes letters related to professional issues or articles published

in the Journal. The Editor-in-Chief reviews and selects letters for
publication based on the topic’s relevance, importance, appropriateness,
and timeliness. Letters should include a summary statement of any conflict
of interest, including financial support related to the issue addressed.

In addition, letters are copy edited, and the correspondent is not typically
sent a version to approve. Letters to the Editor-in-Chief should be sent
electronically to jospt@jospt.org. Authors of the relevant manuscript are
given the opportunity to respond to the content of the letter.
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AJIT M\W. CHAUDHARI, PhD** o LAURA C. SCHMITT, PT, PhD"® « GREGORY M. FREISINGER, PhD*
JACQUELINE M. LEWIS, PhD¢ o ERIN E. HUTTER, PhD’ ¢ XUELIANG PAN, PhD?  ROBERT A. SISTON, PhD>*

Perceived Instability Is Associated
With Strength and Pain, Not Frontal
Knee Laxity, in Patients With
Advanced Knee Osteoarthritis

ver 250 million people worldwide live with knee osteoarthritis.?®
Up to half have activity limitations, such as decreased
mobility at home and in the community.® People with knee
osteoarthritis are often challenged by muscle weakness,”
perceived instability,*" increased pain,”” and reduced function.”

Increased varus/valgus laxity is common
in patients with knee osteoarthritis.’!93
Altered knee motion associated with knee
laxity is hypothesized to contribute to de-
velopment and progression of osteoarthri-

tis.* There is a biological rationale for a
relationship between varus/valgus motion
and functional joint instability. However,
the relationship between knee laxity and
perceived instability is uncertain.®°

©BACKGROUND: Increased varus/valgus laxity
and perceived knee instability are independently
associated with poor outcomes in people with
knee osteoarthritis. However, the relationship
between laxity and perceived instability is unclear.

© OBJECTIVE: To assess whether knee extensor
strength, pain, and knee laxity are related to per-
ceived knee instability in patients with advanced
knee osteoarthritis.

© METHODS: This was a secondary analysis

of a prospective observational cohort study of

35 patients (24 female; mean + SD age, 60 + 8
years; body mass index, 33 + 5 kg/m?) with knee
osteoarthritis awaiting total knee arthroplasty (36
knees). Within 1 month before arthroplasty, we
measured isometric knee extension strength and
self-reported knee pain (using the Knee injury and
Osteoarthritis Outcome Score pain subscale). Pa-
tients rated their perception of knee instability as

moderate to severe (n = 20) or slight to none (n =
15 patients, n = 16 knees) using the Knee Outcome
Survey. We measured intraoperative varus/valgus
knee laxity.

©RESULTS: Lower knee extension strength (P =.01)
and greater pain (P<.01) were associated with the
perception of moderate to severe knee instability.
Laxity was not related to perceived knee instability
(P=.63).

© CONCLUSION: Knee extension strength and
pain were associated with perceived instability in
people with advanced osteoarthritis. Varus/valgus
laxity was not related to perceived knee instability.

@©LEVEL OF EVIDENCE: Level 2, prognostic.
J Orthop Sports Phys Ther 2019;49(7):513-517.
doi:10.251%jospt.2019.8619

@KEY WORDS: arthroplasty, function, KOOS,
operative

Measures of knee laxity may be af-
fected by the measurement tool used and
by guarding in patients who may fear dis-
comfort or pain.'® Recording passive knee
laxity under anesthesia may be a way to
overcome measurement challenges® and
accurately quantify the relationship of
static knee laxity to knee symptoms (eg,
perceived instability).

Recent studies have focused on evalu-
ating the relationship between knee laxity
and the development and progression of
osteoarthritis.! Another relevant clinical
question is, what factors influence pa-
tients’ perceptions of knee instability?®
The purpose of this secondary analysis?
was to assess whether knee extensor
strength, varus/valgus laxity, and pain
were related to patients’ perceptions of
knee instability in people awaiting total
knee arthroplasty (TKA).

METHODS

33 participants from Freisinger et al?)
were recruited by orthopaedic sur-
geons at The Ohio State University and
participated after providing Institutional

THIRTY—NINE PARTICIPANTS (40 KNEES;

Division of Physical Therapy, The Ohio State University, Columbus, OH. 2Sports Medicine Research Institute, The Ohio State University, Columbus, OH. 3School of Health and
Rehabilitation Sciences, The Ohio State University, Columbus, OH. *Department of Mechanical and Aerospace Engineering, The Ohio State University, Columbus, OH. 3US Military
Academy, West Point, NY. SARCCA Inc, Penns Park, PA. "Transportation Research Center, East Liberty, OH. 8Center for Biostatistics and Bioinformatics, The Ohio State University,
Columbus, OH. The protocol of this study was approved by The Ohio State University Biomedical Institutional Review Board (number 2010H0280). The authors received grant support
from the National Institute of Arthritis and Musculoskeletal and Skin Diseases (grant number ROIAR056700). This article is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health. Additional research support was received from The Ohio State University Department of Orthopaedics.
Partial student support was received from the Pat Tillman Foundation’s Tillman Military Scholarship, awarded to Dr Freisinger. The authors certify that they have no affiliations with or
financial involvement in any organization or entity with a direct financial interest in the subject matter or materials discussed in the article. Address correspondence to Dr Ajit MW.
Chaudhari, 453 West 10th Avenue, Columbus, OH 43210. E-mail: Chaudhari.2@osu.edu ® Copyright ©2019 Journal of Orthopaedic & Sports Physical Therapy®
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Review Board-approved consent. We
aimed to enroll 42 participants to examine
the relationships between intraoperative,
functional, and patient-reported measures
before and after TKA.

Participants had been diagnosed with
predominantly medial-compartment tib-
iofemoral osteoarthritis and were sched-
uled for primary TKA within 30 days.
We excluded patients with a body mass
index greater than 45 kg/m?, those who
were unable to walk 10 m unaided, and
those with predominantly lateral-com-
partment osteoarthritis or revision TKA,
because the influence of surgical tech-
nique on TKA outcomes was the parent
study’s primary focus. Four participants
were excluded due to sterilization error,
prohibiting intraoperative data collec-
tion (n = 2), or technical difficulties dur-
ing preoperative testing, resulting in no
available strength data (n = 2).

The clinical assessment, self-reported
measures, and intraoperative laxity mea-
surement methods are described in detail
in a previous publication.” We measured
isometric knee extensor strength during a
maximal voluntary isometric contraction
in a seated upright position, with the knee
held at 60° of flexion (System 3; Biodex
Medical Systems, Shirley, NY). We nor-
malized the average peak torque from 2
trials by body mass (Newton meters per
kilogram). To assess perceived knee insta-
bility, we used a question from the Knee

| RESEARCH REPORT ]

Outcome Survey-Activities of Daily Living
scale®: “To what degree does giving way,
buckling, or shifting of the knee affect
your daily activity?” Respondents rated
their instability on a scale ranging from
0 to 5, with O as preventing all activity, 1
as affecting activity severely, 2 as affecting
activity moderately, 3 as affecting activity
slightly, 4 as not affecting activity, and 5
as no instability. We dichotomized scores
of 0 to 2 as a moderate or severe effect on
activity and scores of 3 to 5 as slight or no
effect on activity. We assessed pain using
the pain subscale of the Knee injury and
Osteoarthritis Outcome Score (KOOS),”
where a higher score reflected less pain.
We measured intraoperative varus/
valgus knee laxity after exposing the distal
femur and proximal tibia, but prior to any
bone, ligament, or meniscal alterations
associated with performing a standard
TKA. Kinematics were collected with
retroreflective marker clusters rigidly at-
tached to the distal femur and proximal
tibia with cortical bone screws.”?* Using
a custom testing device,** the surgeon ap-
plied varus and valgus torques with the
knee fully extended, and the resulting
varus and valgus motions and torques
were recorded without any feedback
provided to the surgeon. The combined
varus/valgus range of motion under +10
Nm of torque was calculated as the var-
us/valgus laxity. Surgeons were blind to
strength, laxity, and other clinical data.

DEMOGRAPHICS OF INVOLVED KNEES

TABLE 1
OF STUDY PARTICIPANTS

Characteristic Value*
Sex, n

Female 24

Male 1
Agey 599+80
Body mass, kg 922+15.8
Height, m 167 +£010
Perceived instability (IKOS) 24+12
Varus/valgus laxity, deg 54+30
Knee extension strength, Nm/kg 100+ 0.44

Abbreviation: IKOS, Knee Outcome Survey instability question.
*Values are mean + SD unless otherwise indicated.

We used 2-sample Student ¢ tests to
compare knee extension strength, varus/
valgus laxity, and KOOS pain scores be-
tween patients who reported moderate to
severe knee instability and patients who
reported slight to no knee instability. We
used backward selection binary logistic
regression to identify predictor variables
that were significantly associated with
the dichotomous perceived knee instabil-
ity outcome variable. We initially includ-
ed knee extension strength, varus/valgus
laxity, and KOOS pain scores, plus all
2-way interaction terms, as continuous
candidate variables for the backward se-
lection process. Statistical analyses were
performed in Minitab 17 (Minitab, LLC,
State College, PA).

RESULTS

HE STUDY INCLUDED 35 PARTICI-
pants (36 knees) (TABLE1). Clinical as-
sessments and self-report measures
were completed a median of 16 days prior

1 2 3 4 5
Perceived Instability Score

[l Moderate to severe  [[ Slight to none
]

FIGURE 1. Distribution of perceived instability among
the participants in the study, based on the response
to the question, “To what degree does giving way,
buckling, or shifting of the knee affect your daily
activity?” from the Knee Outcome Survey.® A score

of 0 indicated that instability prevented all activity, 1
indicated that instability affected activity severely, 2
indicated that instability affected activity moderately,
3 indicated that instability affected activity slightly, 4
indicated that instability did not affect activity, and 5
indicated no instability. Scores on the Knee Outcome
Survey instability question were then grouped into 2
categories: those who perceived a moderate or severe
effect on activity (0, 1, or 2; n = 20 knees) and those
who perceived a slight or no effect on activity (3, 4, or
5; n =16 knees).
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to surgery (interquartile range, 28 days;
range, 2-117 days). Of 35 participants, 20
reported moderate or severe perceived in-
stability and 15 (16 knees) reported slight
to no perceived instability (FIGURE 1). There
was no difference in varus/valgus knee
laxity between those who did and did not
report instability. Patients who reported
moderate or severe instability were weaker
and reported more pain than those who
reported slight or no instability (TABLE 2).
The final binary logistic regression
model included knee extension isometric
peak torque (8 = 13.5 Nm/kg, P = .010),
KOOS pain (8 = 0.323, P = .006), and
the interaction between knee extension

maximal voluntary isometric contraction | A B
and KOOS pain (8 = -0.215, P = .031). 100 ® 15 |
Varus/valgus laxity was not associated 90+
with perceived knee instability (P>.25). 804 : . & . o
FIGURE 2 shows the distributions of KOOS 70+ " = e 2 10 - ®
. . £ 60 - | | & ®
pain, varus/valgus laxity, and knee exten- | R & . - . . R
sion strength. 8 e & % o & . 5.
< 40 o @ ® = e °
° ° g 5 L4 =
304 e o o = = ° o a
DISCUSSION 5 . :.
—— 204 oo ou®
10 ° o o ° .

MONG PATIENTS WITH SYMPTOM- 0l o 0 °

atic knele(: osteoal;;clliritis, k'nee zxten— 5 = : e ) : Qs : e )

SOF weakness ari lmlt.':‘Ltlons ueto Knee Extension Strength, Nm/kg Knee Extension Strength, Nm/kg
knee pain were associated with a greater '
likelihood of perceiving moderate to se- @ Moderate to severe 1 Slight to none
vere knee 1nstf1b111ty. Yarus/ Valgus laxity FIGURE 2. Self-reported pain as indicated by the (A) KOOSY pain subscale (higher values indicate less pain)
was not associated with perceived knee and (B) varus/valgus laxity with the knee fully extended and +10 Nm of torque applied under anesthesia, versus
instability. normalized knee extension maximum voluntary isometric contraction of the involved limb. Orange squares indicate

These results may support knee ex- participants who reported slight to no perceived instability, and blue circles indicate participants who reported

tensor strength training as a focus of moderate to severe perceived instability. Abbreviation: KOOS, Knee injury and Osteoarthritis Outcome Score.

treatment for patients with symptomatic
knee osteoarthritis. Participants had in-
ferior knee extension strength relative
to age-matched controls.? However, par-
ticipants with stronger quadriceps may
have greater ability to develop a neuro-
muscular control strategy to stabilize the
knee, even in the presence of lax passive
restraints. For individuals who perceive
excessive tibiofemoral motion as instabil-
ity, activating the quadriceps could lessen
excessive frontal plane motion because
the line of action of the quadriceps-pa-
tella-patellar tendon complex has a mo-
ment arm that acts to resist opening of

the lateral compartment.’® Our previous
results are consistent with this theory, as
greater varus/valgus laxity was associated
with greater knee extension strength.’
Muscle-related dynamic stabilization is
possible in knees with high laxity, though
using the quadriceps as a dynamic stabi-
lizer does result in higher joint reaction
forces and a higher risk of osteoarthritis
progression.*

While greater passive laxity could
theoretically lead to a greater likelihood
of “giving way, buckling, or shifting of the
knee,”? perceived as an unstable joint, no
such relationship has been observed in

TABLE 2 GROUP DIFFERENCES, UNIVARIATE TEST RESULTS, AND BINARY LOGISTIC REGRESSION MODEL
FOR KNEE EXTENSION MVIC, VARUS/VALGUS Lax1TY, AND THE KOOS PAIN SUBSCALE*
Binary Logistic Regression
Univariate Student
Moderate to Severet Slight to None* Test P Value Coefficient (SE) P Value
KOOS pain (0-100) 386+164 599 +178 001 0.323(0.162) 006
Knee extension MVIC, Nm/kg 079+0.42 126+0.33 001 1354 (6.73) 01
Varus/valgus laxity, deg 49+31 60+29 310 NA NA
Knee extension MVIC-KOOS pain interaction NA NA NA -0.215 (0.120) 031
Abbreviations: KOOS, Knee injury and Osteoarthritis Outcome Score; MVIC, maximum voluntary isometric contraction; NA, not applicable; SE, standard error.
*Values are mean + SD unless otherwise indicated.
Scores of O to 2 on the Knee Outcome Survey instability question.
“Scores of 3 to 5 on the Knee Outcome Survey instability question.
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individuals with either mild to moderate
osteoarthritis* or end-stage osteoarthri-
tis.® Many factors potentially influence
the perception of instability in individu-
als with knee osteoarthritis. Pain and
arthrogenic inhibition,' followed by in-
adequate eccentric quadriceps activation,
may contribute to a giving-way or buck-
ling sensation. Therefore, our finding of a
relationship between pain and perceived
instability might warrant further study.

The significant positive interaction
coeflicient between pain and strength
suggests that together, they do more
than the sum of their parts in contribut-
ing to a perception of instability. Because
we only collected data at 1 time point,
we cannot determine whether strength
training could have reduced pain or re-
duced perceived instability. However,
a dual focus on treating weakness and
pain may be beneficial. Addressing knee
instability through a comprehensive
treatment approach that targets muscle
strength, pain, and sensory deficits (such
as proprioception and vibratory acuity),
with a focus on neuromuscular and sta-
bilization training, may promote favor-
able outcomes.>?**! However, controlled
trials are needed to inform intervention
development.

Limitations

Due to large variances, we could not
perform subgroup analyses of strength
or pain. The desired sample size for the
study (n = 42) was chosen a priori by
identifying correlations between intraop-
erative and functional measures, not for
the secondary subgroup analyses men-
tioned here. The decision to perform TKA
was made between patient and clinician,
and thus presents a risk of selection bias.
Osteoarthritis severity was based on the
patient’s and clinician’s judgment. There-
fore, our results may not apply to all pa-
tients with knee osteoarthritis.

Certain characteristics of end-stage
disease, such as the presence of osteo-
phytes, could have influenced perceptions
of instability. The use of passive varus/
valgus laxity under anesthesia also limits

| RESEARCH REPORT ]

the applicability of the results to all pa-
tients with knee osteoarthritis, or to other
forms of laxity. Passive laxity was only
measured at full extension due to time
limitations. Perceived instability could be
related to laxity of the joint at other flex-
ion angles. We included a greater propor-
tion of women—who have greater varus/
valgus laxity—than men.10232

Perceived instability was only assessed
by a single item from the Knee Outcome
Survey. While this approach was consis-
tent with our previous work examining
instability in patients with medial knee
osteoarthritis,'®?° other assessments of
perceived instability may result in differ-
ent relationships to laxity, strength, and
pain. With the exception of sample size,
these limitations are unlikely to have sig-
nificantly affected the internal validity of
the study, because these participants are
representative of people living with sig-
nificant pain and physical limitations due
to knee osteoarthritis.

CONCLUSION

NEE EXTENSION STRENGTH AND

pain were independently associated

with perceived instability in people
awaiting TKA. There was no relation-
ship between varus/valgus laxity and
perceived instability. ®

IKEY POINTS

FINDINGS: Knee extension strength and
pain were associated with perceived
knee instability in people awaiting total
knee arthroplasty. Varus/valgus laxity
measured under anesthesia was not
associated with perceived instability.
Weakness and pain significantly inter-
acted in their association with perceived
instability.

IMPLICATIONS: An intervention that fo-
cuses on both strengthening and pain
reduction may improve perceived in-
stability in individuals with advanced
osteoarthritis.

CAUTION: The study sample included
patients with advanced osteoarthritis;
therefore, the findings are not generaliz-

able to individuals with other conditions
or with osteoarthritis at other levels of
severity.
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FIGURE 1. T2-weighted, axial magnetic resonance image showing the epitheliod sarcoma
(orange arrow) against the posterior aspect of the proximal humerus (blue arrow) in the
location of the radial nerve.

| MUSCULOSKELETAL IMAGING ]

FIGURE 2. T2-weighted, coronal magnetic resonance image showing the primary part of
the epitheliod sarcoma (orange arrow) in the proximal arm/axilla, extending laterally. The

high-intensity signal extending distally from the tumor (blue arrow) is indicative of acute

denervation.

An Unusual Radial Neuropathy

GREG ERNST, PT, PhD, University of Texas Health Science Center, San Antonio, TX.
MARK BAGG, MD, The Hand Center of San Antonio, San Antonio, TX.

23-YEAR-OLD WOMAN PRESENTED

to her physician for left forearm

pain of insidious onset 2 weeks
prior, inability to extend the wrist, and
numbness in the dorsal hand. The patient
was prescribed duloxetine and ibuprofen
for pain and referred to an occupational
therapist. She was treated with a wrist
splint and exercise for 3 weeks. An elec-
tromyogram (EMG) and nerve conduc-
tion study (NCS) within 4 weeks of the
primary care visit demonstrated radial
neuropathy, with no compression site
identified. Magnetic resonance imag-
ing (MRI) of the left elbow/forearm 2
months after the EMG/NCS revealed
edema and atrophy of the wrist exten-
sor muscles, but no compressive lesion.

The patient reported trouble sleeping,
but denied weight loss or systemic symp-
toms. With no improvement, the patient
was referred to an orthopaedic surgeon,
whom she saw 1 week after the MRI.
This surgeon consulted with a physi-
cal therapist for a repeat EMG/NCS. The
clinical exam revealed severe weakness of
radial nerve-innervated muscles distal to
the triceps, with no evidence of root or
plexus pathology. A second, more detailed
EMG/NCS revealed a severe radial motor
and sensory neuropathy, with compres-
sion between the lateral and long heads
of the triceps. Two weeks after the sur-
geon’s consultation, the patient returned
for follow-up, at which time the surgeon
felt a mass in the proximal upper extrem-

ity not identified previously. Radiographs
of the shoulder and humerus taken at this
time were unremarkable. This prompted
the order of same-day MRI of the arm/
axilla region.

The MRI scan showed a 4 x 5-cm mass
at the spiral groove compressing the radial
nerve (FIGURES 1 and 2). A biopsy (FIGURE 3,
available at www.jospt.org) confirmed an
epitheliod sarcoma. This rare sarcoma af-
fects young adults, with an affinity to the
distal upper extremity, although proximal
variants have been described, as in this
case.! The patient was referred to oncol-
ogy and began chemotherapy, yet suc-
cumbed to the disease 1 year later. ® J
Orthop Sports Phys Ther 2019;49(7):558.
doi:10.2519/jospt.2019.7927
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THIERRY P.C. FRANKE, PT, MSc! « FRANK J.G. BACKX, MD, PhD'  BIONKA M.A. HUISSTEDE, PT, PhD!

Running Themselves Into the Ground?
Incidence, Prevalence, and Impact
of Injury and Illness in Runners
Preparing for a Halt or Full Marathon

unning is a popular sport.? However, runners often sustain
running-related injuries (RRIs). The cumulative incidence
proportion (the number of new cases divided by the number
of runners at risk) and the period prevalence (the number of
existing and new cases within a predetermined time period, divided

by the total number of runners at risk
within the study sample) of RRIs vary
greatly.**265* The reported proportion
of injured runners ranges from 7.5% to
58%."* This might be explained by differ-

ences in study methodology, heterogene-
ity across studies, and the use of different
RRI definitions.™*

Recently, consensus was achieved on
the definitions of RRIs and illness symp-

© OBJECTIVE: To describe the incidence,
prevalence, and impact of running-related injuries
(RRIs) and illness symptoms in half marathon
and marathon runners during the 16-week period
before the Utrecht Marathon.

© METHODS: In this prospective cohort study,

we used the Oslo Sports Trauma Research Center
questionnaire to register RRIs and illness symp-
toms every 2 weeks during the 16-week study pe-
riod. When an injury or illness occurred, questions
were added regarding its nature. We calculated the
incidence proportion (the number of new cases
divided by the number of runners at risk) and the
period prevalence (the number of existing and new
cases within a 2-week period, divided by the total
number of runners at risk during that period).

© RESULTS: Of the 161 included runners, 9 out
of 10 reported an RRI or illness symptom at some
time during the study period. In any 2-week pe-
riod, 5.6% to 14.8% of the runners reported a new
RRI, and 6.3% to 13.8% of the runners reported
a new illness symptom. The prevalence of RRIs

ranged from 29.2% to 43.5%, and the preva-
lence of illness symptoms ranged from 28.3% to
71.2%. The most prevalent RRIs were in the lower
leg (prevalence range, 5.4%-12.3%) and knee
(prevalence range, 2.7%-9.3%). The most preva-
lent illness symptoms were rhinorrhea/sneezing
(prevalence range, 3.9%-12.7%) and coughing
(prevalence range, 3.9%-11.9%). The incidence
and prevalence of illness symptoms peaked at the
same time as the influenza-like illness epidemic
of the winter of 2015-2016.

© CONCLUSION: Nine out of every 10 runners

reported an RRI or illness symptom in the lead-up to
a half or full marathon. In any 2-week period, up to 1
in 7 runners reported a new RRI or iliness symptom.

@©LEVEL OF EVIDENCE: 2b. J Orthop Sports
Phys Ther 2019;49(7):518-528. doi:10.251%/
jospt.2019.8473

@KEY WORDS: illness symptoms, prevalence,
running, running-related injuries, surveys and
questionnaires

toms and on procedures for data collec-
tion for use in epidemiological studies of
athletics.?? There is a need for epidemio-
logical studies of half marathon and mar-
athon runners (1) using a running-related
pain experienced during at least 1 run-
ning session definition, and (2) for early
identification of RRIs before their impact
increases and running performance is
compromised. It is also important to reg-
ister illness symptoms in half marathon
and marathon runners, because these
symptoms may disrupt regular training
or participation in running events.

In runners, RRIs and illness symp-
toms often do not cause time loss, yet
they may last longer and have greater
cumulative impact than acute RRIs.?
The Oslo Sports Trauma Research Cen-
ter (OSTRC) questionnaire can be used
to register and monitor RRIs before they
cause time loss.® The OSTRC question-
naire can also be used to register illness
symptoms.®

According to the seminal sequence of
prevention model by Hlobil et al'® and van
Mechelen et al,* it is necessary to establish
the incidence, prevalence, and impact of
RRIs and illness symptoms in half mara-
thon and marathon runners before their
etiology or preventive measures can be
established. The primary aim of our study

Department of Rehabilitation, Physical Therapy Science and Sports, Brain Center, University Medical Center Utrecht/Utrecht University, Utrecht, the Netherlands. This study
was approved by the University Medical Center Utrecht Ethics Committee (protocol number 15-592). No financial support was provided. The authors certify that they have
no affiliations with or financial involvement in any organization or entity with a direct financial interest in the subject matter or materials discussed in the article. Address
correspondence to Thierry P.C. Franke, Department of Rehabilitation, Physical Therapy Science and Sports, Building WO01.121, Brain Center, University Medical Center Utrecht/
Utrecht University, PO Box 85500, 3508 GA Utrecht, the Netherlands. E-mail: t.p.c.franke@umcutrecht.nl @ Copyright ©2019 Journal of Orthopaedic & Sports Physical Therapy®
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was to describe the incidence, prevalence,
and impact of RRIs and illness symptoms
in half marathon and marathon runners
during a 16-week preparatory period be-
fore the Utrecht Marathon, for both the
half and full marathon events.

METHODS

HIS PROSPECTIVE COHORT STUDY—
Tthe SUcces Measurement and Mon-

itoring Utrecht Marathon Study
(SUMMUM-2016)—was approved by the
University Medical Center Utrecht Ethics
Committee (protocol number 15-592).

Participants

Runners were recruited from September
1 to November 21, 2015, during registra-
tion for the half or full Utrecht Marathon,
via a newsletter and a symposium on
RRIs. Runners interested in participating
were sent an information letter. Informed
consent was obtained before the baseline
questionnaire was completed. The study
inclusion criteria were being 18 years of
age or older at baseline, having an e-mail
address, and having adequate Dutch
reading and writing skills.

Procedures

The baseline questionnaire was sent to
all participants on November 29, 2015,
16 weeks before the Utrecht Marathon
(March 20, 2016). We sent follow-up
questionnaires every 2 weeks, up to the
event. All questionnaires were sent on
Friday morning, and participants were
allowed 5 days to complete them. Re-
minders were sent every 2 days to par-
ticipants who either had not started or
had not completed the questionnaire. All
questionnaires were sent using NetQues-
tionnaires (NETQ Healthcare BV, NETQ
Insights BV, Utrecht, The Netherlands).

Questionnaires

The baseline questionnaire collected de-
mographic information (sex, age, weight,
height), prior half or full marathon ex-
perience, and any RRIs during the pre-
ceding 12 months. We used a backward/

forward translation method to translate
the English version of the OSTRC ques-
tionnaire into Dutch.? This Dutch version
of the OSTRC questionnaire was used to
monitor the incidence, prevalence, and
impact of RRIs and illness symptoms in
runners every 2 weeks.®

The OSTRC questionnaire comprises
4 multiple-choice questions, scored from
0 to 25 (APPENDIX, available at www.jospt.
org). For each OSTRC questionnaire re-
sponse, we calculated an injury severity
score for each runner by summing the
scores of the 4 questions (maximum score
of 100). If the OSTRC severity score was
greater than 0, an RRI or illness symptom
was considered present, and follow-up
questions were asked regarding the ana-
tomical location and type of RRI or type of
illness symptom. If questions 2 or 3 of the
OSTRC questionnaire were scored 13 or
greater, we considered the RRI or illness
symptoms to be “substantial” (ie, leading
to moderate or severe reductions in train-
ing volume, or moderate or severe reduc-
tions in sports performance, or complete
inability to participate in sport).® Par-
ticipants then completed a new OSTRC
questionnaire and additional questions
for each injury or illness symptom.

Injury Definitions

An RRI was any self-reported complaint
involving muscles, joints, tendons, and/or
bones deemed by the runner to be caused
by running. To be classified as an RRI,
the complaint (1) had to be present for
at least 1 running session, and (2) should
have reduced the distance, speed, dura-
tion, or frequency of running. Runners
were asked not to report blisters or de-
layed-onset muscle soreness.

Data Analysis

All data were analyzed using SPSS (Ver-
sion 20; IBM Corporation, Armonk, NY,
USA). Baseline characteristics were de-
scribed using mean + SD for continuous
data, median and an interquartile range
(IQR) of 25% to 75% for numerical data
that were not normally distributed, and
percentage and frequency for categorical

data. Measurement uncertainty was pre-
sented as SD, 95% confidence interval
(CI), or range.

Chi-square tests and independent ¢
tests (as appropriate) were used to test for
differences between the baseline charac-
teristics of the half and full marathon run-
ners. Where continuous variables were not
normally distributed, the Mann-Whitney
U test was used. Alpha was set at .05.

Data from runners who did not report
an RRI or illness symptom at baseline
were included in the incidence calcula-
tions of RRIs and illness symptoms, re-
spectively. The number of incident cases
was the number of runners who reported
a new RRI or illness symptom (ie, OS-
TRC severity score greater than O and
they reported that RRI/illness symptom
for the first time in this study) during
the 16-week study period. To account for
censoring, we calculated cumulative in-
cidence proportions for RRIs and illness
symptoms every 2 weeks by dividing the
number of athletes with new RRIs or ill-
ness symptoms by the total number of
athletes at risk during these 2 weeks.”
We used Kaplan-Meier survival curves
to show the cumulative probability of not
having an RRI or illness symptom dur-
ing the 16-week study period.?” The log-
rank test was used to assess whether half
and full marathon runners had a similar
probability of RRIs or illness symptoms
at any time point during the 16-week
period.®

We used Cox regression analyses, with
data from runners who reported no RRIs
or illness symptoms at baseline, to evalu-
ate whether predetermined covariates
were associated with the hazard rate ra-
tios (HRRs) for RRIs or illness symptoms
(ie, the ratio of 2 hazard rates or injury
rates, calculated as the number of RRIs
or illness symptoms divided by the expo-
sure time®?). The HRR shows the injury
rate for RRIs or illness symptoms during
the 16-week study period. Further, sur-
vival curves were plotted using the Cox
regression. The number of weeks was
used as the time variable (maximum fol-
low-up, 16 weeks).
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Runners were censored if they did
not complete a questionnaire for the first
time, or at the end of the follow up pe-
riod, whichever came first. Reasons why
runners did not complete the question-
naire were not registered. Based on the
literature, the following covariates were
included in our Cox regression models:
age, sex, an RRI at baseline, an RRI dur-
ing the 12 months before the start of this
study, and running experience (defined as
having run at least 1 half marathon). We
hypothesized that older age, female sex,
an RRI at baseline, an RRI during the 12
months before the start of this study, and
being an inexperienced runner would in-
crease injury risk.'>?

The proportional hazards assump-
tion for the covariates included in the
Cox regression was studied by using
log-minus-log plots, and by introduc-
ing a time-dependent covariate into
the Cox regression model separately for
each covariate.?? If a covariate did not
meet the proportional hazards assump-
tion, a stratified Cox regression was per-
formed.?” Multicollinearity was studied
by exploring correlations between the
covariates.

Data from all runners were used to
calculate the prevalence of RRIs and
illness symptoms.5 The prevalence of
RRIs and illness symptoms was cal-
culated every 2 weeks by dividing the
number of RRIs or illness symptoms
reported by the total number of respon-
dents.®>? This was also done for each
anatomical location separately.

The impact of (substantial) RRIs at
each anatomical location and (substan-
tial) illness symptoms was calculated by
summing the answers of the 4 OSTRC
questions every 2 weeks. The median
(IQR) OSTRC severity score was calcu-
lated per anatomical location and per ill-
ness symptom separately.

Internal Consistency of the

OSTRC Severity Score

To test the internal consistency (ie, the
interrelatedness) of the 4 OSTRC ques-
tions and the OSTRC severity score, we

| RESEARCH REPORT ]

calculated Cronbach’s alpha.”” A Cron-
bach's alpha between .70 and .95 was
considered adequate.’® The assumption
of unidimensionality of the 4 OSTRC
questions was checked using confirma-
tory factor analysis using a principal-
component analysis.

RESULTS

Baseline Characteristics
and Response Rate

N TOTAL, 249 RUNNERS WERE INVITED
Ito participate in this study. Of the 172

runners who provided informed con-
sent, 11 did not complete the baseline
characteristics section of the baseline
questionnaire and were excluded. We
analyzed data from 161 runners (115 half
marathon runners, 46 full marathon
runners) (FIGURE 1). The average response
rate for the questionnaires during the
16-week preparation period was 74.1%
(range, 68.5%-79.9%); 72 (44.7%) run-
ners did not respond or did not complete
1 or more questionnaires within the
16-week period. These 72 runners were
significantly shorter (mean + SD, 175.7
+ 9.7 cm) than the 89 (55.3%) runners
who completed all questionnaires (mean
+ SD, 179.4 = 9.0 cm) (P = .013). There
were no other significant differences be-
tween these groups at baseline.

There were no significant differences
in sex, age, height, and weight at base-
line between the half and full marathon
runners (TABLE 1). Significantly more
half than full marathon runners did
not have any prior full marathon expe-
rience (P<.001), and 44 (27.3%) and
108 (67.1%) runners did not have any
prior half or full marathon experience,
respectively. Of the half marathon run-
ners, 41 (35.7%) had not participated in
a half marathon event before, whereas
20 (43.5%) of the full marathon runners
had not participated in a full marathon
event before. Significantly more full
than half marathon runners ran a half
marathon in the 12 months before this
study (P = .02).

Internal Consistency of the

OSTRC Severity Score

Internal consistency of the 4 OSTRC
questions was adequate (Cronbach’s a =
.91, based on data from 161 runners). The
confirmatory factor analysis extracted 1
underlying construct from the 4 OSTRC
questions. Eighty-nine runners com-
pleted all 9 questionnaires during the
16-week period, and their data were used
to calculate the Cronbach’s alpha for the
OSTRC severity score. The internal con-
sistency of the OSTRC severity score was
adequate (Cronbach’s a = .81).

| Runners invited to participate, n = 249 |

v

| Provided informed consent, n = 172 |

Excluded, n =77
+ Did not respond, n =74
+ Did not provide informed consent, n =3

\ 4
Completed baseline characteristics,
n=161
y

Registered for Utrecht Marathon, n = 161
« Half marathon, n =115
« Full marathon, n =46

'

Included in statistical analysis, n = 161

FIGURE 1. Flowchart of participants.

\ 4

Did not complete baseline characteristics,
n=11
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Incidence, Prevalence,

and Impact of RRIs

History of RRIs During the 12 months
before the study, 83 (51.6%) runners re-
ported 1 or more RRIs (TABLE 1), mainly
of the lower leg (n = 29, 18.0%) and
knee (n = 26, 16.1%). Of these 83 run-
ners, 56 (67.5%) reported 1 RRI, 22 run-
ners (26.5%) reported 2 RRIs, 4 runners
(4.8%) reported 3 RRIs, and 1 runner
(1.2%) reported 5 RRIs. The anatomical
locations of RRIs did not significantly
differ between half and full marathon
runners.

RRIs in the 16-Week Preparatory Period
Before the Utrecht Marathon During the
16-week preparatory period, 143 runners
(88.8%) reported an RRI or illness symp-
tom. Specifically, 106 (65.8%) runners re-
ported 403 RRIs; 201 (49.8%) of these
RRIs were classified as substantial (OS-
TRC question 2 or 3 scored 13 or greater)
(FIGURE 2A).

Ninety-three runners reported no RRI
at baseline. Of these, 37 runners reported
an RRI during the 16-week period; thus,
the cumulative incidence proportion was
39.8%. The cumulative incidence pro-
portion per 2 weeks ranged from 5.6% to
14.8%. The highest cumulative incidence
proportion was found in week 14 (TABLE
2). FIGURE 3A shows the survival curve for
RRIs regarding the half and full mara-
thon runners during the 16-week period.
No significant difference was found be-
tween these runners in the probability of
an RRI at any time point (P = .128).

Because the covariate “RRI during
the 12 months prior to this study” did
not meet the proportional hazards as-
sumption, a stratified Cox regression was
performed (TABLE 3). FIGURE 3C shows the
survival curves for the half and full mara-
thon runners without RRIs. There was no
difference between the hazard rates for
RRIs of runners who did or did not have
an RRI during the 12 months prior to this
study (HRR = 1.74; 95% CI: 0.37, 8.28).

There were minor fluctuations in the
prevalence of RRIs (FIGURE 2A) and (sub-
stantial) lower-leg and knee RRIs (FIG-
URE 2B). The prevalence of all RRIs and

BASELINE CHARACTERISTICS OF THE HALF
TABLE 1

AND FuLL MARATHON RUNNERS*

All Runners Half Marathon  Full Marathon

(n=161) (n=115) (n=46) P Valuet
Sex, n (%) 13
Female 71(44.) 55 (47.8) 16(34.8)
Male 90 (55.9) 60 (52.2) 30 (65.2)
Age,y 407 +£117 398+120 430+107 13
Height, cm 1777 +94 17710+ 97 1793+86 18
Weight, kg 726+122 726+127 72.5+111 94
Participants who had already started training at 116 (72.0) 82 (71.3) 34(739)
baseline, n (%)
Time runners had been training at baseline, wk 104 +471 123+56.3 6.13+6.13
Completed half marathons, n (%)
Intotal <001
0 44.(273) 41(357) 3(6.5)
12 29 (18.0) 24(209) 5(109)
39 47(29.2) 30(26.1) 17 (370)
>10 41(25.5) 20 (174) 21(457)
In the past 12 mo 02
0 21(179) 17 (23.0) 4(93)
12 54 (46.2) 35 (47.3) 19(44.2)
B 29 (24.8) 15(20.3) 14 (32.6)
>10 13(1L1) 7(95) 6(14.0)
Completed full marathons, n (%)
Intotal <001
0 108 (671) 88 (76.5) 20 (43.5)
12 26 (16.1) 18(15.6) 8(174)
39 15(9.3) 8(70) 7(15.2)
>10 12 (75) 1(09) 11(239)
In the past 12 mo <001
0 23(43.4) 18(66.7) 5(192)
12 19(358) 8(296) 11(42.3)
39 10(189) 1(37) 9(346)
>10 1(19) 0(0.0) 1(3.8)
History of RRIs (past 12 mo), n (%) 34
Yes 83(516) 62 (539) 21(45.6)
No 78 (48.4) 53 (46.1) 25 (54.3)
Head, spine, trunk 11(6.8) 8(70) 3(6.5) 100
Upper extremity 2(12) 1(09) 122) A4
Hip 12 (75) 9(78) 3(6.5) 1.00
Groin 5@31) 4(3.5) 122) 100
Upper leg/hamstrings 11(6.8) 8(70) 3(6.5) 39
Knee 26 (16.1) 17 (14.8) 9(196) 28
Lower leg 29 (18.0) 22 (191) 7(15.2) .36
Ankle 9(5.6) 5(4.3) 4(87) 22
Foot/toe 10(6.2) 6(5.2) 4(87) 26
Other 2(12) 2(17) 0(0.0) A

Abbreviation: RRI, running-related injury.
*Values are mean + SD unless otherwise indicated.
Difference between full and half marathon runners.
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TABLE 2

INCIDENCE PROPORTION PER 2 WEEKS
DURING THE 16-WEEK PREPARATORY PERIOD

BEFORE THE UTRECHT MARATHON

Iliness Symptoms (n = 136)

Incidence Incidence
Time Point, Incident Cases  Runnersat  Proportion per Incident Cases  Runnersat  Proportion per
wk per 2wk, n Risk, n 2 wk, %* per 2wk, n Risk, n 2 wk, %*
2 il 93 11.8 15 136 110
5 67 75 il 105 105
5 51 938 8 82 98
3 40 75 6 67 90
10 2 36 56 8 58 138
12 4 32 125 5 45 11
14 4 27 148 5 37 135
16 3 23 130 2 32 6.3

Abbreviation: RRI, running-related injury.
*The incidence proportion is expressed as a percentage and calculated by dividing the number of
events (ie, runners who reported a new RRI or illness symptom [ Oslo Sports Trauma Research Center
questionnaire cumulative severity score greater than 0]) by the number of runners at risk.

substantial RRIs ranged from 29.2% to
43.5% and 15.8% to 22.4%, respectively.
Lower extremity RRIs had the highest
prevalence. Lower-leg, knee, and foot/
toe RRIs had the highest number of
cases (TABLE 4). During the 16-week pe-
riod, the prevalence of lower-leg, knee,
and foot/toe RRIs ranged from 5.4% to
12.3%, 2.7% to 9.3%, and 2.5% to 7.1%.
The most frequently reported substan-
tial lower extremity RRIs were lower-leg,
knee, and ankle RRIs. The prevalence of
substantial lower-leg, knee, and ankle
RRIs ranged from 2.2% to 6.8%, 0.8%
t0 5.0%, and 2.4% to 3.7%, respectively.
The lower extremity RRIs with the
highest OSTRC severity score for all
RRIs and substantial RRIs were ankle
injuries (median, 60.0; IQR, 34.0-75.0)
and substantial groin injuries (90.0; IQR
could not be calculated because only 2

Prevalence, %

Prevalence, %

B
100 14
90 |
20 12
70 A =10 1
3
1 «©
>
40 =0
30 1 4
20 1
101 27
Baseline 2wk 4wk 6wk 8wk 10wk 12wk 14wk 16wk Baseline 2wk 4wk 6wk 8wk 10wk 12wk 14wk 16wk
— AllRRIs Substantial RRIs — Knee RRIs Substantial knee RRIs
— All'illness symptoms ~ — - Substantial illness symptoms — Lower-leg RRIs — - Substantial lower-leg RRIs
D
14 14
12 1 12 1
10 1 =10 1
S
81 S 8-
©
61 S 61
o
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Baseline 2wk 4wk 6wk 8wk 10wk 12wk 14wk 16wk Baseline 2wk 4wk 6wk 8wk 10wk 12wk 14wk 16wk
— Coughing — Rhinorrhea or sneezing Fatigue — - Fever — Coughing — Rhinorrhea or sneezing Fatigue — - Fever

FIGURE 2. Prevalence of (A) all and substantial RRIs and all and substantial illness symptoms, (B) all and substantial knee and lower-leg RRIs, (C) all illness symptoms, and (D)
substantial illness symptoms in half and full marathon runners during the 16-week preparatory period before the Utrecht Marathon. Abbreviation: RRI, running-related injury.
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cases were reported) (TABLE 4). The most
frequently reported types of RRIs were
“muscle and tendon RRIs” (all RRIs, n
= 188 [46.7%]; substantial RRIs, n = 87
[43.3%]) and self-reported overuse RRIs
(all RRIs, n = 127 [31.5%]; substantial
RRIs, n = 58 [28.9%1) (TABLE5).

Incidence, Prevalence, and

Impact of lliness Symptoms

During the 16-week preparatory period,
84 (52.2%) runners reported 504 illness

symptoms, of which 263 were classified
as substantial (FIGURE 2A). One hundred
thirty-six runners reported no illness
symptoms at baseline. Sixty runners re-
ported illness symptoms during the 16-
week period, with a cumulative incidence
proportion of illness symptoms of 44.1%.
FIGURE 3B shows the survival curve for ill-
ness symptoms regarding the half and full
marathon runners during the 16-week
period. There was no difference in the
probability of illness symptoms between

A

1.0 A
091
0.8 1
0.7
0.6 1
0.51
0.4
0.31
0.2
0.14
0.0

Cumulative Survival

0 2 4 6 8 10 12 14 16
Time, wk

— Half marathon runners, 21 km
Full marathon runners, 42 km

® Censored full marathon runners, 42 km

10 —
09-
081
07
061
051
04 L
031
021
011
001

Cumulative Survival

0 2 4 6 8 10121416
Time, wk
— No running-related injury during the
12-mo period before the start
of this study
Running-related injury during the
12-mo period before the start
of this study

first reported illness symptoms (n = 135).

os]

o Censored half marathon runners, 21 km

(e

1.0 4+—
09 1 l ——————
E 0.81 o
= 071
2 0.6 ™
= 0.5
=] 04.
= )
3 0.3
0.2 4
0.1
Ws> 7T ¢ s n U b
Time, wk
— Half marathon runners, 21 km
Full marathon runners, 42 km
® (Censored half marathon runners, 21 km
® Censored full marathon runners, 42 km
10 +— ]
091 L[ =
= 0.8
>
; 0.7
% 0.6 1
[
E 0.5
2 044
3 0.3
0.2 4
0.1
0.0 e — TS
0 2 4 6 8 10 12 14 16
Time, wk
— No running-related injury during the
12-mo period before the start
of this study
Running-related injury during the
12-mo period before the start
of this study

|
FIGURE 3. Kaplan-Meier and Cox regression survival curves. (A) Kaplan-Meier survival curve: time to first reported
RRI (n = 93). (B) Kaplan-Meier survival curve: time to first reported illness symptoms (n = 136). (C) Stratified Cox
regression survival curve: time to first reported RRI (n = 93). (D) Stratified Cox regression survival curve: time to

the half and full marathon runners at any
time point (P = .282).

A stratified Cox regression was per-
formed, because the covariate “RRI dur-
ing the 12 months prior to this study”
did not meet the proportional hazards
assumption (TABLE 3). FIGURE 3D shows the
survival curves for half and full marathon
runners without illness symptoms. There
was no difference in the hazard rates for
illness symptoms for runners who did
or did not have an RRI during the 12
months prior to the study (HRR = 3.02;
95% CI: 0.95, 9.60).

The prevalence of all illness symptoms
ranged from 28.3% to 71.2%, and the
prevalence of substantial illness symp-
toms ranged from 12.4% to 47.5%. The
most reported illness symptoms were
“rhinorrhea or sneezing” and coughing
(TABLE 4). During the study period, the
prevalence of rhinorrhea or sneezing
and substantial rhinorrhea or sneezing
ranged from 3.9% to 12.7% and 1.8%
to 8.5%, respectively. The prevalence
of coughing and substantial coughing
ranged from 3.9% to 11.9% and 1.8%
to 6.8%, respectively. The prevalence of
(substantial) illness symptoms increased
from week 10 to week 14 of the 16-week
period (FIGURE 2A). During this period, and
in the 2 weeks thereafter, the prevalence
of (substantial) RRIs did not change. The
course of the 3 most frequently reported
illness symptoms during the study period
and the illness symptom with the highest
impact (fever) are shown in FIGURE 2C. The
course of the most frequently reported
substantial illness symptoms during the
study period and the substantial illness
symptom with the highest impact (fever)
are shown in FIGURE 2D.

The most severe illness symptom was
fever (median OSTRC severity score,
61.0; IQR, 37.0-80.0) (TABLE 4). The most
severe substantial illness symptoms were
shortness of breath (median OSTRC se-
verity score, 80.0; IQR, 66.8-80.0), sore
throat (median OSTRC severity score,
80.0; IQR, 60.0-80.0), and coughing
(median OSTRC severity score, 80.0;
IQR, 62.0-80.0).
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DISCUSSION

HIS STUDY DESCRIBED THE INCI-
Tdence, prevalence, and impact of

RRIs and illness symptoms in run-
ners over 16 weeks as they prepared for
the half or full Utrecht Marathon. In
total, 88.8% of the runners reported an
RRI or illness symptom during this peri-
od. This study used the recommendations
of the athletic consensus group by report-
ing RRIs as well as illness symptoms in
half and full marathon runners.

Incidence, Prevalence,

and Impact of RRIs

The cumulative incidence proportion of
RRIs ranged from 5.6% to 14.8% dur-
ing the 16-week period, which is compa-

| RESEARCH REPORT ]

rable to the lower estimate of the range
of 7.5% to 58.0% reported in scientific
literature.”” The prevalence of RRIs in
half and full marathon runners ranged
from 29.2% to 43.5% during this 16-week
period. Most RRIs affected the lower ex-
tremities. The most common reported
lower extremity RRIs affected the lower
leg (prevalence range, 5.4%-12.3%), knee
(2.7%-9.3%), and foot/toe (2.5%-7.1%).
The most common reported substantial
lower extremity RRIs affected the lower
leg (prevalence range, 2.2%-6.8%), knee
(0.8%-5.0%), and ankle (2.4%-3.7%).
Two other prospective cohort stud-
ies also used the OSTRC questionnaire
to investigate the prevalence of RRIs.®?
One studied runners preparing for a 5-,
10-, or 16-km running event, and re-

Cox REGRESSION TIME-TO-EVENT ANALYSES FOR TIME
TABLE 3
TO FIRST RRI AND TIME TO FIRST ILLNESS SymMPTOM
Time-to-Event Stratified Cox Regression Models Hazard Rate Ratio* P Value
Time to first RRI (n = 93 without RRI at baseline)
RRI during the 12 mo prior to this study (n = 30)
Sex (female)! 2.451 (0.775, 70.750) 127
Agey 0980 (0934, 1.028) 406
Training goal (full marathon) 0919 (0.283, 2989) 388
Running experience (at least 1 half marathon) 1.341(0.377,4.762) 650
No RRI during the 12 mo prior to this study (n = 63)
Sex (female)t 0.649 (0.226, 1.863) A22
Agey 1,043 (1.000, 1.089) 049l
Training goal (full marathon) 0.390(0.143,1.064) 066
Running experience (at least 1 half marathon) 0.524 (0.176, 1.562) 246
Time to first illness symptoms (n = 135 without illness symptoms at baseline)
RRI during the 12 mo prior to this study (n =77)
Sex (female)t 0919 (0.460, 1.835) 810
Age,y 0994 (0966, 1.024) 701
Training goal (full marathon)# 1706 (0.862, 3.375) 125
Running experience (at least 1 half marathon)? 3.633 (1.226, 10.763) 020"
No RRI during the 12 mo prior to this study (n = 58)
Sex (female)t 0.518 (0.197,1.363) 183
Age,y 0982 (0944,1.022) 381
Training goal (full marathon)# 0.815(0.310, 2.138) 677
Running experience (at least 1 half marathon) 0.477 (0.182,1.247) 131
Abbreviation: RRI, running-related injury.
*Values in parentheses are 95% confidence interval.
"Male sex is the reference category.
“Half marathon is the reference category.
TIII\Z egc:en‘ence (ie, 0 half marathons) is the reference category.

ported an average RRI prevalence of
30.8% (95% CI: 25.6%, 36.0%) during
the 6-month study period.® The second
involved trail runners, and reported an
average RRI prevalence of 22.4% (95%
CI: 20.9%, 24.0%).° The 95% CIs of the
average prevalence of RRIs reported by
these studies were similar to those in our
study. Both studies used the Orchard
Sports Injury Classification System to
classify the anatomical location of the
RRIs and determine the type of RRIs.*
The reported anatomical locations most
affected were similar to the findings of
our study. Although lower-leg and knee
RRIs had the highest prevalence in the
present study, ankle RRIs had the great-
est impact (ie, median OSTRC severity
score, IQR). These were lower extremity
RRIs of the ankle (median OSTRC sever-
ity score, 60.0; IQR, 34.0-75.0). Of the
substantial lower extremity RRIs, groin
RRIs (median OSTRC severity score,
90.0; no IQR could be calculated because
only 2 cases were reported) had the high-
est impact. Hespanhol Junior et al® and
Hespanhol Junior et al® reported median
(IQR) OSTRC severity scores for RRIs of
runners training for a 5-, 10-, or 16-km
running event and trail runners of 39.5
(IQR, 22.0-68.0) and 35.0 (IQR, 22.0-
55.7), respectively. However, these studies
did not report the OSTRC severity scores
per anatomical location, so comparisons
are not possible.

Incidence, Prevalence, and
Impact of lliness Symptoms
The cumulative incidence proportion and
prevalence of (substantial) illness symp-
toms peaked from weeks 10 through 14
(January 2016, weeks 5-9) of the 16-week
period before the marathon. This period
coincided with the influenza-like illness
epidemic of the winter of 2015-2016 in
the Netherlands.?° The peak in the self-
reported influenza-like illness prevalence
of 93/10000 was reported during week
6 of 2016.

There was no increase in the preva-
lence of RRIs during the influenza-like
illness epidemic or thereafter (weeks
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14-16); however, we did not investigate a
potential relationship between symptoms
and RRIs. Van Tonder et al*® investigated
the effects of symptoms of systemic illness
on running performance. They found
that runners with self-reported symp-
toms of systemic illness (ie, fever, cough,
general muscle pain, general joint pain,
or headache) were 55% more likely not to
finish a race compared with healthy con-
trols (relative risk = 1.55; 95% CI: 0.99,
2.44). Runners who were diagnosed with
symptoms of an acute systemic illness
during the 24 hours prior to the start of
arace had a 7-fold (95% CI: 2.37, 20.83)
increased risk of not finishing the race
compared with healthy controls.” Thus,
symptoms of systemic illness affect run-
ning performance. However, Van Tonder
et al* and Gordon et al” did not report
whether the runners with illness symp-
toms were unable to finish the race be-
cause of their symptoms or per example
because of the occurrence of an RRI. IlI-
ness symptoms might reduce a runner’s
performance and load tolerance and
increase the risk of sustaining an RRI.
However, the relationship between ill-
ness symptoms and RRIs is unclear, and
might be a focus for future research.

Incidence- Versus Prevalence-Based
Analyses of RRIs and lliness Symptoms
Our study was designed in 2015 to deter-
mine the prevalence of RRIs and illness
symptoms during the 16-week period
before the half or full Utrecht Marathon.
We used a definition of running-related
pain experienced during at least 1 run-
ning session and registered illness symp-
toms using the OSTRC questionnaire and
prevalence-based measures, as advised by
Timpka et al*> and Bahr!

Recently, Nielsen et al** described how
both prevalence- and incidence-based
measures can be used. Prevalence-based
measures are useful when the goal is to de-
scribe the proportion of injured athletes at
a certain time point or period. Incidence-
based measures are useful when examin-
ing etiology, prevention, or treatment.
Incidence- and prevalence-based mea-

sures are both reported in the sports medi-
cine field.®*161823 Bahr pointed out that for
overuse injuries, prevalence may be more
suitable than incidence, because overuse
injuries are often not associated with time
loss.! However, incidence-based measures
can be used to perform advanced time-
to-event analysis, which allows for time-
dependent exposures, time-dependent
outcomes, and competing risks.#20:2

In practice, many exposures, like
training parameters, are time depen-
dent. Therefore, using these methods

could enable researchers to more accu-
rately model clinical practice. However,
in order to use these incidence-based
measures, researchers must design data
collection and analysis appropriately.
Unfortunately, our data did not allow us
to study time-dependent exposures, out-
comes, and competing risks.

Internal Consistency of the

OSTRC Severity Score

This study investigated the internal con-
sistency of both the 4 OSTRC questions

NuMBER OF CASES AND OSTRC SEVERITY SCORE
OoF RRIs AND ILLNESS SyYMPTOMS DURING THE
TABLE 4
16-WEEK PREPARATORY PERIOD BEFORE
THE UTRECHT MARATHON
Cases, n (%) OSTRC Severity Score*
RRIs per anatomical location

Head, spine, and trunk

Al 26 (6.5) 475 (28.8-92.0)

Substantialt 18(90) 80.0 (44.0-100.0)
Upper extremity

Al 16 (4.0) 22.0(8.0-34.8)

Substantialf 2 (L0) 100.0*
Hip

Al 43(107) 290 (14.0-50.0)

Substantialt 19(95) 510 (43.0-92.0)
Groin

Al 12(30) 290 (16.035.0)

Substantial® 2 (L0) 90.0¢
Upper leg or hamstring

Al 37(92) 370 (22.0-615)

Substantialt 19 (95) 51.0 (42.0-83.0)
Knee

Al 62 (15.4) 370 (20.0-66.0)

Substantialt 30(14.9) 66.0 (43.3-80.0)
Lower leg

All 104 (25.8) 370 (22.0-64.5)

Substantialt 49 (24.4) 66.0 (49.0-775)
Ankle

Al 47 (117) 600 (34.0-75.0)

Substantial 34 (169) 675 (52.3-89.0)
Foot/toe

Al 52(129) 495 (22.074.3)

Substantial 28(139) 72,0 (55.5-80.0)
Other

Al 4(10) 170 (95-215)

Substantial® 0(0.0)

Table continues on page 526.
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and the OSTRC severity score. Both were
NuUMBER OF CASES AND OSTRC SEVERITY SCORE found to be adequate (4 OSTRC ques-

oF RRIs aAND ILLNESS SymMmpTOMS DURING tions, Cronbach’s a = .91; OSTRC sever-
THE 16-WEEK PREPARATORY PERIOD BEFORE ity score, Cronbach’s a = .81). Clarsen et
THE UTRECHT MARATHON (CONTINUED) al’ and Jorgensen et al* reported similar

TABLE 4

values for the internal consistency of the

Cases, n (%) OSTRC Severity Score* OSTRC questionnaire on overuse injuries
lliness symptoms (Cronbach’s a = .91) and health problems
Rhinorrhea or sneezing (Cronbach’s a = .90), respectively. In the
Al 92(18.3) 370 (14.0-670) same period as we translated the OSTRC
Substantial® 43(16:4) 720(60.0-80.0) questionnaire into Dutch, Pluim et al**
Coughing also translated the OSTRC questionnaire
Al 80(159) 450 (14.0-800) into Dutch, but the internal consistency
Substantialf 41(15.6) 80.0 (62.0-80.0) was not studied.
Fatigue
me 78(155) 370 (190-675) Limitations
Sl HBI 720 (51.0-800) One hundred fifteen half marathon run-
Sore throat
N 65 (129) 530/(250800) n.e.rs and .4<6 fl.lll marathon runn(?rs par-
— 36(137) 800 (600-800) ticipated 1n.th1s study. Because this study
Headache had a relatively small sample, we could
Al 1487) 475.160785) not study the incidence, prevalence, and
Substantialt 24.(9]) 730 (60.0-800) impact of RRIs and illness symptoms
Shortness of breath for men and women and half and full
Al 35(69) 600 (370-80.0) marathon runners separately.'® Muscle
Substantialt 20 (76) 800 (66.8-80.) and tendon RRIs (eg, jumper’s knee or
B tendinitis) were the most frequently re-
Al 29(58) 610 (370-80.0) ported type of RRI (n = 188, 46.7%). We
Substantialt 18(6.8) 770 (64.8-80.8) measured these injuries as 1 type of RRI.
Abbreviations: OSTRC, Oslo Sports Trauma Research Center questionnaire; RRI, running-related injury. However, they can be separated into mus-
*Values are median (25%-75% interquartile range). cle RRIs and tendon RRIs, and into trau-

'Substantial RRIS or ill.ness symptoms are defined as scores of 13 or greater on questions 2 and/or 3 of matic and atraumatic (ie, overuse) RRIs.
the OSTRC questionnaire.

“The interquartile range could not be calculated because there were only 2 cases. We used a Self-report questionnaire to
assess the type of RRI and onset mecha-
nisms. Novice runners can accurately (ie,
validly) report the RRI location, but they
[RELELS PERIOD BEFORE THE UTRECHT MARATHON* may inaccurately assess the type of RRI

and onset mechanisms.?® Therefore, we

might have underestimated the types of

TyPE oF RRIs DURING THE 16-WEEK PREPARATORY

Type of RRI AllRRIs Substantial RRIs* .

Muscle and tendon injuries (eg, jumper’s knee or tendinitis) 188 (46.7) 87 (43.3) RRIs or onset mechanisms.

Overuse RRIs 127 (315) 58 (289)

Distortion 22 (5.5) 15(75) m

Spinal injury or hernia 15(37) 13(6.5)

Contusion 8(20) 2(10) INE IN EVERY 10 RUNNERS REPORT-
Cartilage injury 6(15) 3(15) N ed an RRI or illness symptom
Joint luxation 3(07) 0(00) during the 16-week period in the
Bone fracture 3(07) 1(05) lead-up to a half marathon or full mara-
Other 31(77) 22 (110) thon—1 in every 3 runners reported an
Total 403 (100.0) 201 (100.0) RRI, and half reported illness symp-
Abbreviation: OSTRC, Oslo Sports Trauma Research Center; RRI, running-related injury. toms. In any 2-week period, up to 1in 7
jﬁlﬁzz;s;iz?}({:ge:?z’deﬁned as scores of 13 or greater on questions 2 and/or 3 on the OSTRC runners reported a new RRI. The most
questionnaire. 8" 7 prevalent RRIs affected the lower leg and

knee. Ankle and substantial groin RRIs
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had the greatest impact. The most prev-
alent illness symptoms were rhinorrhea/
sneezing and coughing. Fever, substan-
tial shortness of breath, substantial sore
throat, and substantial coughing were
the symptoms that had the greatest im-
pact. The prevalence and cumulative in-
cidence proportion per 2 weeks of illness
symptoms peaked at the same time as the
influenza-like illness epidemic peaked in
the winter of 2015-2016. ®

EEKEY POINTS

FINDINGS: Running-related injuries
(RRIs) and illness symptoms occurred
frequently in half and full marathon
runners during a 16-week period in the
lead-up to an event. In any 2-week pe-
riod, up to 15% reported a new RRI and
up to 14% reported new illness symp-
toms. The 2-week prevalence of RRIs
ranged from 29.2% to 43.5%, and the
2-week prevalence of illness symptoms
ranged from 28.3% to 71.2%.
IMPLICATIONS: Lower extremity RRIs

and illness symptoms occur frequently
in runners preparing for a half or full
marathon event and have an impact on
running performance and participation.
Future studies must clarify the etiology
of these RRIs and identify measures that
might help to decrease injury prevalence
and impact.

CAUTION: The findings are specific to half
and full marathon runners. Therefore,
they may not reflect RRI and illness
symptom epidemiology in other athletic
populations.
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APPENDIX

NEDERLANDSE VERSIE VAN DE OSLO SPORTS TRAUMA RESEARCH CENTER (OSTRC)
VRAGENLIJST MONITOREN VAN BLESSURES EN ZIEKTES*

De volgende vragen gaan over de afgelopen twee weken. Gelieve alle vragen te beantwoorden, ongeacht of u gezondheidsproblemen heeft meegemaakt
gedurende deze periode. Kies het antwoord dat het beste bij u past. In geval van twijfel, wilt u dan de meest geschikte optie selecteren.

Indien u verscheidene ziekten en/of blessures ondervindt, refereer a.u.b. naar de klacht die u het hefstigste ondervond gedurende de afgelopen 2
weken. Aan het eind van de vragenlijst krijgt u de mogelijkheid om additionele gezondheidsproblemen te rapporteren.

Vraag I: Heeft u problemen ondervonden bij het uitvoeren van een training en/of wedstrijd ten gevolge van een blessure, ziekte of andere gezond-
heidsproblemen gedurende de afgelopen 2 weken?

[J Volledige uitvoering zonder gezondheidsproblemen 0
[J Volledige uitvoering, inclusief blessure/ziekte 8
[J Verminderde uitvoering vanwege blessure/ziekte 7
[J Geen uitvoering vanwege blessure/ziekte 25

Vraag 2: In hoeverre heeft u uw trainingsomvang moeten aanpassen ten gevolge van een blessure, ziekte of andere gezondheidsproblemen gedurende
de afgelopen 2 weken?

[J Geen vermindering 0
[11n minimale hoeveelheid 6
[JIn matige hoeveelheid 13
[JIn grote hoeveelheid 19
[ Niet in staat tot uitvoering 25

Vraag 3: In hoeverre heeft een blessure, ziekte of andere gezondheidsproblemen effect gehad op uw prestaties gedurende de afgelopen 2 weken?

[J Geen effect 0
[11n minimale hoeveelheid 6
[JIn matige hoeveelheid 13
[ 1n grote hoeveelheid 19
[J Niet in staat tot uitvoering 25

Vraag 4: In hoeverre heeft u symptomen/gezondheidsklachten ervaren gedurende de afgelopen 2 weken?

[J Geen symptomen/gezondheidsklachten 0
[J Milde symptomen/gezondheidsklachten 8
[J Matige symptomen/gezondheidsklachten 7
[J Ernstige symptomen/gezondheidsklachten 25

De OSTRC somscore berekent u door de antwoordscores per vraag bij elkaar op te tellen. Indien bij vraag 2 en/of 3 de score >13 is spreekt men van een
“substantiéle” gezondheidsklacht.

*Translated from Clarsen et al.® Adapted by permission from BMJ Publishing Group Limited.
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STEVEN J. KAMPER, PhD!

Interpreting Outcomes 2—Statistical
Significance and Clinical Meaningfulness:
Linking Evidence to Practice

J Orthop Sports Phys Ther 2019;49(7):559-560. doi:10.2519/jospt.2019.0704

cores on outcome measures matter in the clinical world
because they influence treatment decisions, and because payers
are increasingly asking clinicians to justify their treatment
decisions. For researchers, scores on outcome measures are

the currency in which they trade; out-
come scores provide the answers to re-
search questions.

Many outcome constructs might be
of interest to clinicians, researchers, pa-
tients, and payers: pain, function, disabil-
ity, physical activity, work, depression,
anxiety, quality of life, work productivity,
etc. When talking about an outcome, we
generally take this to mean the level of
the construct (eg, low/medium/high pain
intensity or good/poor physical function).
We use a score on the outcome measure
to give us this information.! Physical
therapists need to interpret the scores
on outcome measures, whether they are
collected from their patients in practice
or from participants in studies, to help
guide clinical care.

The Evidence in Practice series has
addressed the important distinction be-
tween change and difference.? In clinical
practice, measurement usually involves
calculating change in outcome scores
from pretreatment to posttreatment,
and interpreting whether the change is
important or meaningful. In research,
a study might report mean change in 1
group of people over time, or the mean
difference between 2 groups.

Interpreting an outcome score in-
volves making an informed judgment
about what a change or difference of that
size really means. This involves asking
whether the change or difference is clini-
cally meaningful, statistically significant,
or both (TABLE). For simplicity, this article
will refer to between-group differences to
illustrate the concepts.

Statistical Significance

What Is a P Value? An enduring mem-
ory from statistics classes is often that a
P value less than .05 means something
important has happened. The P value
represents the probability that the true
difference between the means of 2 groups
is as big as, or bigger than, the difference
reported in the study, if the groups came

from the same population and assum-
ing that the data meet various statistical
assumptions. A P value is not the prob-
ability that the 2 groups are different, nor
is it the probability that the difference is
due to chance.? If this sounds suspicious-
ly complicated, you are not alone—the
concept is not at all user friendly. Tradi-
tionally, researchers have interpreted a
P value of less than .05 in a randomized
controlled trial to mean that we are quite
confident that the reported difference
is not due to random variation and that
the reported difference is because of the
treatment.

One common, incorrect interpretation
of a P value less than .05 is that the dif-
ference between groups is 95% likely to
be “real,” as opposed to a chance finding.
This interpretation is not accurate due
to the way P values are calculated, which
means that a P value itself is not a good
measure of evidence regarding hypoth-
eses about treatment effectiveness. This

TABLE

STATISTICAL SIGNIFICANCE AND

CLINICAL MEANINGFULNESS

Description

Statistically significant difference

Clinically meaningful difference

The probability under a specified statistical model that a statistical summary of the
data (eg, mean difference between 2 groups) would be equal to or more extreme
than its observed value?

A mean difference between groups that is large enough for patients to consider the
difference important

1School of Public Health, University of Sydney, Camperdown, Australia; Centre for Pain, Health and Lifestyle, Australia. ® Copyright ©2019 Journal of Orthopaedic & Sports

Physical Therapy®
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view is gradually gaining acceptance in
the world of clinical research. Authors,
reviewers, and journal editors are chang-
ing the way P values are interpreted in
published articles; this involves less em-
phasis on statistical significance to deter-
mine treatment effectiveness.

Size of Effect The mathematical pro-
cess used to calculate P values is sensi-
tive to sample size and the precision of
the measure. Let’s say we conducted 2
randomized controlled trials in the same
population, and delivered the same treat-
ment and control interventions. One trial
had 50 participants in each group and
the other trial had 500 in each group.
On the measure of disability, there was
a between-group difference of 10 points
in the smaller trial and a between-group
difference of 5 points in the larger trial.
It is possible that the difference (of 5
points) is statistically significant in the
larger trial and that the difference (of
10 points) in the smaller trial is not sig-
nificant, simply because the smaller trial
had less statistical power (ie, its ability
to detect a statistical difference). So, we
might conclude that the same treatment
was effective when tested in a large clini-
cal trial, but not effective when tested in
a smaller trial. This means, given enough
participants, that one can find a statisti-
cally significant P value but that this sig-

[ EVIDENCE IN PRACTICE ]

nificant difference may have no clinical
meaning or value.

Clinical Meaningfulness

Interpreting change or difference on an
outcome score requires considering how
large the change or difference actually is
and whether it has clinical implications.
Researchers have become increasingly in-
terested in the concept of clinical mean-
ingfulness. You might have read terms
like minimal important change, mini-
mal clinically important difference, and
smallest worthwhile effect. The goal is to
determine whether the size of the differ-
ence is likely to be worthwhile from the
patient’s point of view.

Defining a clinically meaningful dif-
ference means determining a threshold
for an outcome measure (eg, 2 points on
a 0-to-10 pain-intensity scale, or 30%
improvement from the baseline score).
If the difference between groups is larger
than this, then the treatment is consid-
ered “effective” compared to control. The
precision of the treatment effect, usually
reported with confidence intervals, is also
relevant when interpreting how mean-
ingful a change is. Precision will be the
topic of an upcoming Evidence in Prac-
tice article.

Just as when assigning a P<.05 thresh-
old for statistical significance, there are

real challenges with determining “clinical
meaningfulness” thresholds for outcome
measures. Defining clinical meaningful-
ness for assessing treatment effective-
ness is complex, and the next Evidence
in Practice article takes a deeper dive into
the issue.

Conclusion

Measuring outcomes is critical. But
measuring is only half the job—data
must be analyzed and interpreted ap-
propriately. This is the case in research
and in clinical practice. Determining
whether a treatment is effective involves
making judgments about (1) the size of
the reported effect, (2) the precision of
the effect, and (3) whether the effect is
clinically meaningful. ®
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High-Level Performance After the
Return to Run Clinical Pathway
in Patients Using the Intrepid
Dynamic Exoskeletal Orthosis

nkle and foot injuries such as fractures, sprains/
strains, and crush injuries are common in military
servicemembers."* For instance, it has been estimated
thatupward of 221393 soldiers can seek medical attention

forankle and foot injuries in a 5-year span.? Treatment of combat-
related ankle and foot fractures often involves radical surgical procedures

and, at times, amputation.5'>?* Within the
military setting, a sports medicine approach
is typically utilized for rehabilitation, facili-
tating early strength and functional train-
ing, with the hope of return to high-level

activities and, potentially, to duty.™* Despite
this approach, sprains and fractures of the
lower leg, ankle, and foot are some of the
leading causes of limited-duty days® and
medical discharge? from the military. Ad-

© BACKGROUND: Severe ankle and foot injuries
in the US military can result in high-level functional
limitation, lost duty days, and medical discharge.

© OBJECTIVE: To assess the effectiveness of the
Return to Run Clinical Pathway (RTR) in returning
patients with lower extremity fractures who utilized
the Intrepid Dynamic Exoskeletal Orthosis (IDEO)
to high-level mobility.

© METHODS: Thirty servicemembers with lower
extremity fractures who utilized the IDEO unilaterally
and completed the RTR at Naval Medical Center
San Diego were included in this retrospective
operational review. The Comprehensive High-level
Activity Mobility Predictor (CHAMP) and all subtests
were completed prior to and after completion of the
RTR as part of routine clinical care. An analysis of
covariance (ANCOVA) was used to compare CHAMP
scores before and after the RTR.

© RESULTS: Significant improvements were found
in the T test (mean change, faster by 5.3 seconds;
95% confidence interval: 3.6, 71 seconds; P = .03)
and total CHAMP score (mean change, 4.2 points;
95% confidence interval: 3.0, 5.3 points; P<.05).
No significant changes were noted in the single-
legged stance subtest, the Edgren sidestep test, or
the lllinois agility test.

© CONCLUSION: The RTR led to improvements
in high-level, multidirectional mobility in IDEO
users with a history of fractures. Applicability of
the intervention used in this study requires further
validation before widespread use.

@LEVEL OF EVIDENCE: Therapy, level 4.
J Orthop Sports Phys Ther 2019;49(7):529-535.
Epub 13 Feb 2019. doi:10.251%/jospt.2019.8763

@ KEY WORDS: ankle-foot orthosis, military,
rehabilitation with orthoses
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ditionally, return-to-duty rates af-
ter foot and ankle injuries remain
extremely low, with only 18% to
28% returning to duty after open
tibial fractures, hindfoot injuries,??
and Lisfranc injuries.>

In 2009, a multidisciplinary team of
physical therapists, prosthetists, and or-
thopaedics specialists from the Center
for the Intrepid at Brooke Army Medi-
cal Center developed the Intrepid Dy-
namic Exoskeletal Orthosis (IDEO) and
a unique rehabilitation program, the
Return to Run Clinical Pathway (RTR),
with the goal of returning servicemem-
bers with severe limb injuries to running,
sports, and possibly military duty.’>' The
IDEO (FIGURE 1) is a custom, energy stor-
age and return, carbon-fiber ankle-foot
orthosis whose key features include a
plantar-flexed, roller-shaped foot plate;
proximal ground reaction force cuff; and
posteriorly mounted struts with variable
stiffness, based on the patient’s height,
weight, and intended activity level with
the orthosis.’®?' The RTR is a rehabili-
tation program that was specifically de-
veloped for IDEO users, which includes
strengthening and multidirectional agil-
ity training as previously described.!>!
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When running with this specialized
orthosis, a midfoot strike has been hy-
pothesized to maximize the capabilities
of energy storage and return; therefore,
training the appropriate foot-strike pat-
tern is a focus of the RTR.'>16!

A comparative study by Patzkowski
et al” examined functional performance
in the IDEO compared to 2 other ankle-
foot orthoses (BlueROCKER, posterior
leaf spring) and a no-brace condition.
Results suggested that the IDEO had
superior performance in the 40-yd (36.6
m) dash, 4-square step test, timed stair
ascent, and self-selected walking veloc-
ity, and was the preferred bracing option
for 94.4% of the sample. Using similar
performance measures, Bedigrew et al®
found improvements in the 4-square
step test, self-selected walking speed,
and timed stair ascent after completion
of the RTR in individuals who utilized the
IDEO. Moreover, Owens and colleagues®
found subjectively that IDEO users who
completed the RTR reported successful
return to running, sports, weightlifting,

FIGURE 1. The Intrepid Dynamic Exoskeletal Orthosis.
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and even return to duty. On the other
hand, Blair et al* suggested that IDEO
users with an ankle injury who did not
participate in the RTR were less likely to
return to duty (12.9%) when compared to
those who did complete the RTR (51.3%).

One of the limitations of the previ-
ous research on the IDEO and RTR
is that the outcome measures used in
these studies may not have completely
captured the multidirectional agility im-
provements practiced during the RTR.
For instance, measuring a 40-yd (36.6
m) dash and self-selected walking speed
requires mainly sagittal plane motion,
without the need to change direction.
The 4-square step test is commonly uti-
lized to assess fall risk?®; however, risk
of falls would be unexpected in patients
with high-level mobility participating
in a rehabilitation program such as the
RTR. Anecdotally, both patients and pro-
viders have highlighted the high-level
performance achieved after completion
of the RTR since the implementation
of the IDEO and RTR at military treat-
ment facilities. Therefore, the purpose
of the current study was to assess high-
level, multidirectional performance af-
ter completing the RTR in individuals
with lower extremity fractures who had
been prescribed the IDEO at a military
treatment facility. We hypothesized that
participation in the RTR would result in
significant improvements in multidirec-
tional performance, as assessed using the
Comprehensive High-level Activity Mo-
bility Predictor (CHAMP) test.

METHODS

HE CURRENT STUDY WAS A RETRO-
Tspective analysis of patients with

lower extremity fractures who
were prescribed the IDEO unilaterally
for ankle and/or foot pain and/or high-
level functional limitations from Febru-
ary 2014 through June 2017. As part of
standard clinical care, all patients were
initially evaluated by a multidisciplinary
team, including an orthotist, physical
therapist, physical medicine and reha-

bilitation physician, and orthopaedic
surgeon, to determine patient eligibility
to receive an IDEO. Primary injuries ne-
cessitating the IDEO included fractures
of the ankle (n = 16), foot (n = 9), tibial/
fibular shaft (n = 3), or a combination of
these regions (n = 2).

Patients were not excluded from this
analysis if they had any injuries proximal
to or at the knee joint or injuries to the
contralateral limb, as this was consistent
with the multidisciplinary team’s clinical
decision making for IDEO prescription.
Out of this sample, 27% had proximal
injuries and 20% had contralateral inju-
ries that occurred due to the same initial
mechanism. Patients were deemed not el-
igible to receive the IDEO if they present-
ed with progressive degenerative diseases
such as multiple sclerosis, proximal weak-
ness due to neurological involvement
(peripheral or central nervous system),
severe joint laxity or muscle weakness,
and/or excessive pain at rest with a diag-
nosis of complex regional pain syndrome.
Mechanisms of injury varied among the
patients in this analysis, and included
motorcycle accidents, motor vehicle ac-
cidents, improvised explosive device,
sporting injuries, falls, and unknown/
other (which includes stress fracture).
This protocol was approved by the Naval
Medical Center San Diego’s Institutional
Review Board (NMCSD.2014.0026). A
total of 30 patients were identified for
analysis (TABLE 1).

All patients were casted and fitted for
the orthosis by a single certified ortho-
tist. The IDEO design replicated previous
studies’ descriptions'¢; the posterior strut
stiffness was determined by the same or-
thotist and individualized to each patient’s
anthropometrics and utilization of the or-
thosis (walking versus running). An initial
test fitting of a “check”/temporary orthosis
was performed prior to the fabrication of
the definitive orthosis. Once the orthotist
achieved optimal fit and alignment of the
definitive IDEO, patients were enrolled
into the RTR and were trained by a single
licensed physical therapy assistant with
certification in athletic training.
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The RTR started, on average, 4.7 *
4.0 days after receiving the orthosis. The
training program consisted of strength-
ening of the lower extremities and core,
plyometric training, and run retraining,
with a focus on multidirectional motions
and proper foot strike in the orthosis, as
described previously.**>'® The RTR was
held 3 times a week, with an additional
day each week used to practice travers-
ing outdoor, inclined, uneven terrain.
Session 1 of each week (“linear day”) was
mainly dedicated to performing exercises
primarily in the sagittal plane, while ses-
sion 2 (“lateral day”) focused more on ex-
ercises performed primarily in the frontal
plane. The third session each week (“ac-
celeration day”) then targeted exercises
for speed development combined with
changing directions.

Strengthening exercises of the lower
and upper extremities were progressed
over the course of the training, which

began by finding the individual’s 80%
1-repetition maximum. The individual
then exercised, using the 80% 1-repeti-
tion maximum weight, at a set tempo of
a 10-second concentric contraction fol-
lowed by a 10-second eccentric contrac-
tion. Once the individual was able to
complete 6 repetitions at this tempo, the
weight was increased by 4.5 kg. Speed
and agility exercise progression followed
a patient-specific model, considering
factors such as current level of function
and patient goals. The 20-m 6-cone run
(FIGURE 2) was a timed exercise performed
weekly, in which patients personally
tracked their time and strove for weekly
improvements.

The APPENDIX (supplemental video
available at www.jospt.org) provides a
comprehensive list of exercises incor-
porated into each of the training days.
Completion of the RTR program required
participation in approximately 12 visits or,

TABLE 1 PARTICIPANT DEMOGRAPHICS
Value*
Sex, n (%)
Male 28(93)
Female 2(7)
Branch of service, n (%)
Navy 15(50)
Marine Corps 13(43)
Army 1(3)
Air Force 1(3)
Mechanism of injury, n (%)
Motorcycle accident 15 (50)
Motor vehicle accident 2(7)
IED 2(7)
Sporting injuries 1(3)
Falls 2(7)
Unknown/other 8(27)
Age at injury, y 278+6.3
Age at time of IDEO, y 309+71
Height pre RTR, cm 1752 +6.5
Weight pre RTR, kg 86.6+15.8
Body mass index, kg/m? 281+4.4
Abbreviations: IDEO, Intrepid Dynamic Exoskeletal Orthosis; IED, improvised explostve device; RTR,
Return to Run Clinical Pathway.
*Values are mean + SD unless otherwise indicated.

at the discretion of the clinical staff, the
patient achieving his or her goals. Multiple
IDEO users participate in the RTR at the
same time, creating a group rehabilitation
environment, with varied levels of experi-
ence with the IDEO among users.

Assessment of Multidirectional
Performance
The CHAMP test was originally devel-
oped to assess high-level functioning in
servicemembers with lower-limb ampu-
tations.’ The CHAMP test consists of 4
subtests (FIGURE 3): single-legged stance,
the Edgren sidestep test,”® T test,”® and
linois agility test.’> The test-retest and
interrater reliability of the total CHAMP
score and subtest scores have been found
to be excellent (intraclass correlation coef-
ficient [ICC] range, 0.97-1.00) in service-
members with lower-limb amputations.™
As for the Edgren sidestep test, T test, and
Ilinois agility test, interrater reliability
has been found to be excellent (ICC range,
0.92-0.99) and test-retest reliability good
to excellent (ICC range, 0.62-0.83) in
male servicemembers without injuries."
The CHAMP test was collected for all
patients in this cohort by physical thera-
pists as part of standard clinical care. The

| 10 m —

10m

10m

Start End
FIGURE 2. Timed 20-m 6-cone run.
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CHAMP test was used in this study and
as part of clinical assessments due to its
intended use for servicemembers, ability
to measure multidirectional high-level
mobility, and clinical utilization across
military treatment facilities. All partici-
pants completed the 4 subtests on a level
surface, either in an indoor gymnasium
or on an outdoor tennis court, while
wearing the IDEO and athletic shoes.
Completion of the CHAMP test without
the IDEO is not routinely conducted as
part of clinical care due to the patients’
pain intensity when not using the ortho-
sis and inability to perform high-impact
activities without the orthosis; therefore,
assessment of the CHAMP test without
the IDEO was not included in the cur-
rent study. The CHAMP test was mea-
sured prior to starting the RTR and after
completion of the RTR.

| RESEARCH REPORT ]

Single-legged stance was used to
assess static balance and stability. A
maximum of 3 trials on each limb were
recorded; the best score was used for
analysis. Single-legged stance score was
recorded in seconds, with an increase
in time indicative of improvement and
a maximum score of 30 seconds (FIGURE
3A). The Edgren sidestep test (FIGURE 3B)
measured unidirectional frontal plane
agility by sidestepping in both the left
and right directions, while the T test
(FIGURE 3C) assessed bidirectional agility
in the frontal and sagittal planes (for-
ward and backward) in the navigation
of a T-shaped course. The Illinois agil-
ity test (FIGURE 3D) was used to evaluate
multidirectional, high-level mobility in
all 3 planes of motion (sagittal, frontal,
and transverse), which included forward
sprinting and weaving in S-like motions

between cones. The Edgren sidestep test
was scored in number of meters side-
stepped in 10 seconds, with a higher
score indicative of improvement. In con-
trast, both the T test and Illinois agility
test were scored in seconds to complete
each test, with decreases in time indica-
tive of improvement. The best score was
used for analysis, from a maximum of 2
trials, for the Edgren sidestep test, T test,
and Illinois agility test. Total CHAMP
test score was quantified as the sum of
converted scores for each subtest, previ-
ously described in detail elsewhere." To-
tal CHAMP scores can range from O to
40, with 40 representing the highest level
of performance.’

Statistical Analysis
Descriptive statistics were performed
for sample characteristics. A repeated-

-
15.J2- cm <4—2
C D
f 5m } 5m f f {
T (T n ) _n T
4)—p @ 2 )—p-
10 m ® @“ 10m

FIGURE 3. Subtests of the Comprehensive High-level Activity Mobility Predictor. (A) Single-legged stance, (B) Edgren sidestep test, (C) T test, and (D) lllinois agility test.
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measures analysis of covariance was per-
formed while adjusting the covariates of
body mass index and the time between
injury and receiving the IDEO. Compari-
son tests were performed for the CHAMP
raw scores and total CHAMP score before
and after the RTR (a = .05).

RESULTS

HE MAJORITY OF THE STUDY SAMPLE
Twere men (93%) and served in the
US Navy (50%) and Marine Corps
(43%). Participants included in this
sample received their definitive IDEO
an average = SD of 3.1 + 4.8 years after
their injury or onset of pain, at an aver-
age age of 30.9 + 7.1 years. On average, it
took patients 42.5 +16.4 days or 6.1+ 2.3
weeks to complete the RTR. Participants
completed 2.5 + 1.1 RTR visits per week,
with an average total number of visits of
13.0 £ 3.8.
Significant improvements were noted
(TABLE 2) in raw scores for the T test and

total CHAMP test score (P<.05). Time to
complete the T test improved, on average,
by 5.3 seconds (95% confidence interval
[CI]: 8.6, 7.1 seconds). The total CHAMP
score also significantly improved by an
average of 4.2 points (95% CI: 3.0, 5.3
points). No significant changes were not-
ed in single-legged stance raw score in the
unaffected and affected limbs (P>.05).
Edgren sidestep test performance im-
proved by 3.7 m on average (95% CI:
2.4, 5.1 m); however, this change was not
statistically significant (P = .34). Perfor-
mance on the Illinois agility test also im-
proved, on average, by 5.3 seconds (95%
CI: 3.9, 6.8 seconds; P = .07).

DISCUSSION

HE FINDINGS FROM THIS STUDY
Tdemonstrate clinically important
improvements as a result of clini-
cal care provided to this unique patient

cohort. The findings from this retrospec-
tive observational study support our ini-

tial hypothesis that the RTR is effective
at improving multidirectional, high-level
performance in patients with prior lower
extremity fractures who use the IDEO.
This study demonstrated a significant
improvement in the raw scores for the
T test and the converted total CHAMP
scores. Average changes in the T test and
converted total CHAMP score exceed-
ed the established minimal detectable
change previously reported in the litera-
ture (TABLE 2).1019

These improvements were likely a re-
sult of a combination of factors, including
the multidirectional agility training that
is part of the RTR, increased overall exer-
cise performance, improved patient con-
fidence, interference with the pain cycle,
energy storage and return provided by
the IDEO, and offloading of the involved
limb, through the IDEO design, with ap-
propriate running foot-strike form. Im-
provement in performance during the
Edgren sidestep test and Illinois agility
test did exceed the established minimal

TABLE 2

CHAMP ScORES

Unadjsted Weans” |l mvcow |

Test Pre RTR Post RTR Source df F Value P Value MDC

Single-limb stance (IDEO side), s BI5EO] SIGEEHIC) BMI 1 16 76 NE
Timet 1 0.0
Error 27

Single-limb stance (non-IDEO side), s 300+00 297+13 BMI 1 04 56 NE
Timef 1 82
Error 27

Edgren sidestep test, m 170+£33 207 £26 BMI 1 04 34 319%
Time! 1 04
Error 27

Ttest s 210+56 156420 BMI 1 17 03¢ 1L
Timet 1 0.0
Error 27

Illinois agility test, s 275+45 222+22 BMI 1 0.2 07 1.8°
Timef 1 01
Error 27

Total CHAMP score 247 +2.6 288+27 BMI 1 0.0 047+ B2
Timet 1 03
Error 27

*Values are mean + SD.
"Time between injury and receiving orthosis.
Significant (P<.05).

Abbreviations: ANCOVA, analysts of covariance; BMI, body mass index; CHAMP, Comprehensive High-level Activity Mobility Predictor; IDEO, Intrepid Dynamic
Ewxoskeletal Orthosis; MDC, minimal detectable change; NE, not established for 30-second maximum; RTR, Return to Run Clinical Pathway.
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detectable change'; however, neither
result was statistically significant, which
may be due to lack of study power. Ad-
ditionally, there were no significant im-
provements in the single-legged stance
time for either extremity. For the affected
side, this may be impacted by the orthosis
shape and design, where positioning the
ankle in a relatively fixed plantar-flexed
position and a rocker-shaped forefoot
can compromise the use of an ankle
strategy' to control balance, as well as
little emphasis on static balance during
the RTR. A ceiling effect is anticipated
to play a role in the lack of significant
change in the single-legged stance time of
the unaffected limb, where most subjects
achieved the maximum score of 30 sec-
onds, leaving no room for improvement.

The CHAMP test was originally
developed to measure agility, power,
speed, balance, and coordination in ser-
vicemembers with lower-limb amputa-
tions.’® Although the individual subtests
of the CHAMP have been used in vari-
ous populations,”'>1819 to the best of our
knowledge, this is the first study to uti-
lize the composite score in a sample of
servicemembers with lower-limb trauma
other than amputation. When comparing
results from this study to prior research,
our sample of patients with lower ex-
tremity fractures who utilized a unilateral
IDEO performed 29% to 48% better than
servicemembers with lower-limb loss, but
16% to 25% worse than servicemembers
without limb injuries, after completing
the RTR program for the CHAMP sub-
tests and the total CHAMP score. The
ability to master the CHAMP test in this
patient cohort was likely due to a com-
bination of the IDEO and the RTR, as
part of the multidisciplinary approach to
rehabilitation used at the military treat-
ment facility.

Study Limitations

As a retrospective analysis, limitations
to this study include a sample of conve-
nience, lack of control group, multiple
raters, and broad inclusion criteria. The
CHAMP test was gathered as a functional

| RESEARCH REPORT ]

outcome measure by 3 trained physical
therapists as part of standard clinical
care. All physical therapists were trained
to provide instructions in the same way to
limit intertester variability in the clinical
assessments.

Another limitation of the study may
be a potential bias toward those who
were more likely to have successful out-
comes with the IDEOQ, by including only
patients who completed the RTR. A post-
RTR CHAMP test was only conducted
clinically on patients who completed the
RTR program, therefore making it dif-
ficult to control for this bias. Some rea-
sons for not completing the RTR include
patient noncompliance, time constraints
due to work responsibilities, transition
out of the military, and receiving mili-
tary orders requiring a move outside the
area. Further assessment of functional
outcomes in those who did not complete
the RTR is necessary, as well as in those
who started but did not complete the full
RTR, to determine the effectiveness of
the program.

Because this was a retrospective
analysis of clinical outcomes, including
a control group for comparison purposes
was not possible, as it would be unethical
to withhold these services from patients
who could receive substantial benefits
from the treatment. The findings from
this study suggest a positive effect of the
orthosis within the context of the RTR;
however, additional research is needed
to prove this. Future research efforts
should consider additional comparisons
to other widely used ankle-foot orthoses
to provide further insight on high-level
outcomes unique to orthosis design.

CONCLUSION

IGH-LEVEL FUNCTIONING IS AN IM-
portant outcome, in particular for
servicemembers and athletes. Find-
ings from this study support the hypoth-
esis that the RTR is an effective treatment
approach for individuals with lower ex-
tremity fractures who utilize the IDEO
for returning to high-level activities. At

this time, abandonment rates as well as
long-term outcomes and complications,
such as secondary musculoskeletal con-
ditions of the IDEO, remain unknown.
Future clinical efforts should focus on
providing high functional outcomes for
young, wounded military servicemem-
bers while minimizing negative second-
ary effects. ®

IRKEY POINTS

FINDINGS: High-level, multidirectional
mobility improves after completion of an
intensive sports medicine rehabilitation
program in patients with lower extremity
fractures who utilized a custom, energy
storage and return ankle-foot orthosis.
IMPLICATIONS: The patients involved in
this study were a unique population
and were highly motivated to return to
high-level activities. Patient goals, prior
activity level, and injury severity should
be considered when using this specific
ankle-foot orthosis and high-level reha-
bilitation program.

CAUTION: Limitations of this study in-
clude a sample of convenience, absence
of a control group, and a potential bias
toward those who successfully complete
the Return to Run Clinical Pathway.
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APPENDIX

EXERCISES USED IN THE RETURN TO RUN CLINICAL PATHWAY

Exercises on linear days (120 minutes) «Cardio (20 min; patient choice of bike, elliptical, treadmill, or stair
+ Monster walks, forward/lateral (100 ft) climber)

- Forward/backward lunges (100 ft) « Box jumps (2 sets of 10 repetitions)

« Dynamic hip swings, forward/backward/lateral (2 sets of 10 + Shadow drill

repetitions)
+  Over/unders (100 ft)
» Nonreciprocal forward ladder drill (100 ft)
 Reciprocal forward ladder drill (100 ft)
- Static split squats (10 repetitions)
- Static lunges (10 repetitions)
+ Walking lunges (100 ft x 2)
 Sport-cord running (300 ft)
»  Double-legged bridge (10 repetitions)
« Alternating single-legged bridge (10 repetitions)
«Stair runs (2 flights x 3 bouts)
+ Inchworm (10 repetitions)
+ Quarter-mile run (or longer, if able)
+ Dowel runs (3 bouts)
+  Lower extremity strengthening - Dowel runs (3 bouts)

Leg press® - Falling starts (10 repetitions)

- Knee flexion/extension* + Timed 20-m 6-cone run (3 bouts)

- lipasdliiomasliaien - Push-up starts (10 repetitions)
- Hip thrusters (3 sets of 10 repetitions) + Sled pull (300 ft)

- Deadiift (3 sets of 10 repetitions) - Pallof press squats, right/left (10 repetitions each side)

Exercises on acceleration days (120 minutes)

» Monster walks, lateral/diagonal (100 ft)

« Forward/backward lunges (100 ft)

« Wall drills: single-leg high knees (10 repetitions)

+ Wall drills: alternating high knees (10 repetitions)

« Wall drills: dynamic high knees (10 repetitions)

« Supine alternating single-leg raises (10 repetitions)

- Static split squats (10 repetitions)

« Static lunges (10 repetitions)

+ Walking lunges (100 ft x 2)

« Seated running arm motions (10 s at slow speed, 10 s at medium
speed, 10 s at fast speed; 3 bouts each)

Planks, forward/right/left (10 repetitions each)

« High-knee folds (10 repetitions per side)

Exercises on lateral days (90 minutes) « Pallof press tall kneeling, right/left (10 repetitions each side)
+  Monster walks, lateral/diagonal (100 ft) + Rope slams (3 sets x 30 s)

+ Slide backs, backward/diagonal (2 sets of 25 repetitions each) + Upper extremity strengthening

T drill with resistance (3 bouts) - Bench press*

+ Sdrill (3 bouts) - Incline bench*

« Lateral hurdles, right/left (3 bouts each side) - Lat pull-downs*

+Hurdle squat jumps (100 ft) - Seated row*

+ Wall drives, lateral/forward (10 repetitions each direction) - Land-mine bus driver (3 sets of 10 repetitions)

+ Rearfoot elevated squats (2 sets of 10 repetitions) - Land-mine push press (3 sets of 10 repetitions)

 Ladder drills, gas/brake, diagonals (4 bouts)

*Exercise performed at 80% I-repetition maximum at a set tempo of a 10-second concentric contraction followed by a 10-second eccentric contraction. Once the
individual is able to complete 6 repetitions in 2 minutes at the specified tempo, weight is increased by 4.5 kg.
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FIGURE 1. Initial computed tomography scan of the right wrist demonstrating a
comminuted, nondisplaced dorsal hamate fracture (orange arrows): (A) axial view and
(B) sagittal view.

| MUSCULOSKELETAL IMAGING ]

FIGURE 2. Repeat computed tomography scan of the right wrist, performed 12 weeks after
the initial injury, demonstrating partial healing of the comminuted hamate fracture (orange

arrows): (A) axial view and (B) sagittal view.

Nonoperative Comminuted
Hamate Fracture

CORTNEY SHEWMAKER, DPT, OCS, ATC, Naval Branch Health Clinic Bahrain, Manama, Bahrain.
KENNETT MOSES, MD, US Naval Hospital Sigonella, Sigonella, Italy.

DEPLOYED US NAVY SAILOR WAS

seen at a host-nation emergency

department after falling on her out-
stretched hand. A computed tomography
(CT) scan was utilized due to the frequent
insufficiency of standard radiographs to
demonstrate fractures and demonstrated
a comminuted, nondisplaced dorsal ha-
mate fracture (FIGURE 1). In the absence of
displacement or carpometacarpal sublux-
ation, the fracture was treated conserva-
tively with cast immobilization. After 8
weeks of cast immobilization, a CT scan
revealed no healing, and the host-nation
orthopaedic surgeon recommended a
carpectomy. The physical therapist, act-

ing as the patient’s musculoskeletal pri-
mary care provider, obtained a second
opinion remotely from a Navy orthopae-
dic surgeon, who deemed that there was
no indication for delayed surgical fixation
because the fracture remained stable,
without secondary displacement.

Cast immobilization was discontin-
ued following the remote consultation,
and physical therapy was initiated 1 to 2
times per week to regain motion. After
4 weeks of physical therapy, the patient
complained of clicking over the ulnar
aspect of her wrist. A CT scan was per-
formed and demonstrated partial fracture
healing without displacement, so physical

therapy continued (FIGURE 2). At the con-
clusion of physical therapy, 5 months after
injury, she exceeded her previous maxi-
mum bench press weight and push-ups,
meeting the fitness standards of the Navy.
Hamate fractures are rare and account
for less than 2% of all carpal fractures.?
Classified by their area of involvement,
type I involves the hook of the hamate, and
the less common type IT involves the body.!
Conservative treatment of nondisplaced
body fractures has demonstrated good
results, but such fractures require moni-
toring for secondary displacement.? ® .J
Orthop Sports Phys Ther 2019;49(7):557.
doi:10.2519/jospt.2019.8514
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espite the widely publicized health benefits of physical activity,
a large proportion of the world’s population is insufficiently
active or completely inactive.® Every few years, several major
national health authorities review the evidence base and release
formal advice and guidance on the amount and type of physical activity
that people should do. Since the 1996 US Surgeon General’s report on
physical activity and health, the publication of the US physical activity

guidelines has been much anticipated.
These guidelines come with bells and
whistles for a reason: more than any oth-
er country, America places a remarkable
effort into systematically synthesizing
thousands of studies on physical activity
and health.

Like its 2008 predecessor," the 2018
edition of the Physical Activity Guidelines
for Americans (PAGAI18) was a mam-
moth feat involving nearly 100 commit-
tee members, consultants, experts, and
personnel, who scrutinized 38 questions
and 104 subquestions and graded the
evidence based on research consistency
and quality. The whole effort took over 2

years to complete and resulted in a 779-
page report in early 2018, followed by the
publication of the summary guidelines
in the Journal of the American Medical
Association.”

In this Viewpoint, we (1) summarize
the key components of the PAGA18 with
respect to adults, and (2) discuss the
implications for the general public and
health care practitioners.

Amounts and Types of Physical Activity
Recommended for Key Populations

The traditional definition of physical
activity is any movement produced by
skeletal muscles that results in energy

expenditure.? Guidelines have progressed
beyond the classical movement-energy
expenditure definition.? For example, as-
pects of posture, such as large amounts
of sitting, are now recognized as relevant
to some health outcomes.’® Here are the
headline recommendations for 4 specific
groups of adults.

Adults Aged 18 to 64 Years Able-bodied
adults should move more and sit less in
daily life. For more substantial health
benefits, adults should engage in 150
to 300 minutes of moderate-intensity
physical activity, or 75 to 150 minutes of
vigorous activity, or equivalent combi-
nations of both. One minute of vigorous
activity is approximately equivalent to 2
minutes of moderate activity.'® Ideally,
the activity should be spread through-
out the week. There may be extra health
benefits of going beyond the recom-
mended amounts. In addition, adults
should engage in strength training that
involves all major muscle groups at least

'Prevention Research Collaboration, Charles Perkins Centre, School of Public Health, Faculty of Medicine and Health, The University of Sydney, Camperdown, Australia. 2School of Physiotherapy
and Exercise Science, Curtin University, Bentley, Australia. 3School of Sport, Exercise and Health Sciences, Loughborough University, Loughborough, United Kingdom. 4School of Behavioural
and Health Sciences, Faculty of Health Sciences, Australian Catholic University, North Sydney, Australia. SCentre for Chronic Disease Prevention, College of Public Health, Medical and
Veterinary Sciences, James Cook University, Smithfield, Australia. The authors certify that they have no affiliations with or financial involvement in any organization or entity with a direct
financial interest in the subject matter or materials discussed in the article. Address correspondence to Professor Emmanuel Stamatakis, Charles Perkins Centre, Building D17, John Hopkins
Drive, The University of Sydney, Camperdown, NSW 2006 Australia. E-mail: emmanuel.stamatakis@sydney.edu.au ® Copyright ©2019 Journal of Orthopaedic & Sports Physical Therapy®
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twice a week, although no session dura-
tion is specified.”

Adults Aged 65 Years and Older In ad-
dition to the recommendations for those
aged 18 to 64 years, older adults should
engage in multicomponent activities that
include balance training for fall preven-
tion, and aerobic and muscle-strength-
ening activities. As fitness and physical
limitations in older adults are more com-
mon, the appropriate activity intensity
should be relative, not absolute.?
Physical Activity During Pregnancy and
After Giving Birth During pregnancy, and
in the postpartum period, women should
aim for at least 150 minutes of moderate
physical activity per week. Women who
regularly engage in vigorous-intensity
activities before pregnancy can maintain
these activities during and after their
pregnancy. Pregnant women should con-
sult a health care practitioner for advice
on adjusting their activity level if needed.”?
Adults With Chronic Conditions or Dis-
abilities In the United States alone, 117
million adults (about half the popula-
tion) have 1 or more preventable chronic
health problems. Most chronic health
problems can be managed well with
physical activity.! Adults with chronic
conditions should consult a health care
practitioner to ascertain their ability to
do regular physical activity. If they are
able to, adults with chronic conditions
should aim to meet the physical activ-
ity recommendations in terms of aerobic
activity and strength training. If these
chronic conditions do not allow them to
meet the recommended amounts, then

[ VIEWPOINT ]

they should aim to be as physically active
as possible.

What Is New (or Almost New)

in the PAGA18?

The PAGA18 is not short of new insights
into physical activity and new recommen-
dations (the TABLE summarizes the novel
elements of the PAGA18, as well as their
potential implications). In the next sec-
tions, we address 5 elements.

An Upper Boundary on the Recommend-
ed Exercise Dose for Adults An upper
boundary (ie, 300 moderate-intensity
minutes per week) is favored over a single
minimum value (150 minutes). An upper
limit encourages people to do more than
the minimum amount. The upper limit
also recognizes that very high volumes of
moderate to vigorous activity may not be
necessary to maintain health and prevent
disease. For many people, somewhere in
the recommended range will be a feasi-
ble “sweet spot” where they will gain the
most health benefit.

No Lower Threshold on the Recommended
Exercise Dose Less than 150 minutes of
moderate or 75 minutes of vigorous ac-
tivity per week can still have substantial
health benefits. This is a positive mes-
sage for much of the population, who
currently fall well short of the desirable
minimum, including many people with
chronic health conditions: doing some-
thing is better than doing nothing at all.
NoMore 10-Minute Continuous Bouts Any
amount of physical activity can be health
enhancing. This opens new avenues for
activity prescription and creates opportu-

nities to capitalize on brief and sporadic
bouts of incidental physical activity, a
kind of activity to which previous guide-
lines assigned no health value. Inciden-
tal physical activity is any activity that is
part of one’s daily living, not performed
specifically with the purpose of recreation
or health, and requires no time commit-
ment. Short bouts of incidental activities,
such as carrying heavy groceries, walk-
ing uphill, or stair climbing, can reach
vigorous relative intensity for the major-
ity of middle-aged and older adults. In
addition to enjoying the unique health
properties of high-intensity physical ac-
tivity,® as few as 4 brief (1-3 minutes long),
high-intensity incidental physical activity
sessions per day can contribute a sub-
stantial portion of the weekly minimum
recommended amounts when repeated
on most days of the week (eg, 27%-100%
if repeated on 5 days a week)."

No Need for Activity to Be of at Least
Moderate Intensity The PAGA18 intro-
duces flexibility around “intensity” by
moving away from the idea that activity
has to be of at least moderate intensity to
be health enhancing. Emerging evidence
suggests that light-intensity physical ac-
tivity,>® such as ambulating, slow walk-
ing, and low-effort housework, is health
enhancing, although there is uncertainty
about the optimal amounts and dose
response.

Sit Less, Move More Following several
countries, which have already introduced
nonquantitative guidance on sedentary
behavior,* the PAGA18 also recommends
sitting reductions for all groups. Howev-

TABLE

Four NEw KEY ELEMENTS FEATURED IN THE 2018 PHYSICAL ACTIVITY

GUIDELINES FOR AMERICANS AND THEIR POTENTIAL IMPLICATIONS

New Recommendations

Key Implications

Users

Desirable range of moderate and vigorous activity

Light activity is beneficial
Removal of the 10-minute continuous bouts

Limit sitting (no specific daily threshold specified)

Encourage those who can to be more active; identify a
“sweet spot” range

Recognize the importance of any movement

Encourage brief, sporadic movement into everyday lifestyle;
accumulate vigorous physical activity via such sporadic
movement

Focus on creating more movement opportunities; any
movement matters

The particularly healthy population, including younger
adults

The whole adult population

The whole population can benefit, particularly the elderly,
obese, and those with comorbidities

Most of the population, especially those with sedentary
occupations, work commutes, and leisure practices
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er, contrary to current United Kingdom,
Norwegian, German, New Zealand,
and Australian guidelines that recom-
mend interruptions of long bouts of sit-
ting (also termed “sedentary breaks™),
the PAGA18 emphasizes that there is
insufficient evidence to support such a
recommendation.’

Specific Implications for
Health Care Practitioners
The PAGA18 provides high-quality evi-
dence to support practitioners working
with all patients to encourage sufficient,
suitable activity and thus improve their
physical and mental health. The new
aspects of the PAGA18, specifically the
recognition of the importance of light
physical activity and activity bouts of any
length, are important, and are especially
useful for practitioners working with
people who have impairments. The role
of progressive physical activity volume
and intensity (start low, improve fitness,
increase gradually) is emphasized, and
this is what professionals like physical
therapists excel at. Similar to the 2008
guidance,” physical activity is put into
the context of relative intensity, which
acknowledges that a given task will re-
quire different effort for people of differ-
ent ages and fitness levels. The PAGA18
encourages health care practitioners to
help tailor physical activity programs to
meet the needs and goals of patients.

Something many practitioners may
find disappointing is that the PAGA18
makes few references to the role of physi-
cal activity in musculoskeletal health and
the prevention or treatment of musculo-
skeletal disorders. Instead, the PAGA18
highlights the importance of safe physi-
cal activity practice for injury preven-
tion. Injury prevention will continue to
be an important area of clinical practice.
Increasing awareness of and evidence for
benefits of activity for the prevention and
management of musculoskeletal disor-
ders should be an area for activity advo-
cacy by physical therapists.

High-quality clinical practice guide-
lines recommend physical activity for

common musculoskeletal disorders such
as knee and hip osteoarthritis and back
and neck pain.” While these disorders
will not lead to premature death, insuf-
ficient physical activity as a preventable
corollary of musculoskeletal disorders
may increase the risk of other, life-threat-
ening health problems.

The Future

All physical activity guidelines are based
on evidence generated from self-reported
physical activity. Over the last decade, we
have seen huge developments in physi-
cal activity measurement. Many large-
scale population cohort studies are now
adopting accelerometer devices to obtain
fine-grained assessments of free-living
movement across 24 hours per day. As
these studies mature with prospective fol-
low-up of health outcomes, we will gain
a more nuanced understanding of dose-
response associations, including how the
behaviors (sleep/sitting/light to moderate
to vigorous physical activity) over a full 24
hours interact with one another.

International consortia of acceler-
ometry studies, such as the Prospective
Physical Activity, Sitting, and Sleep con-
sortium,' can eventually enable what
has been called “the next generation of
systematic reviews”—individual partici-
pant and prospective meta-analyses on
the health effects of physical activity and
its components. Improved physical activ-
ity measurement and evidence synthesis
methods will improve our recommen-
dations on issues important to activity
prescription, including specific types of
activity, as well as activity intensity, du-
ration, frequency, time patterns, and the
balance between activity and rest.

There is a growing body of evidence
on health outcomes of physical activity
for different patient groups. The “Goldi-
locks principle,” recently proposed for
designing work tasks to enhance physi-
cal capacity and health,”7 can be used by
health care practitioners to prescribe the
“just right” amount and type of physical
activity for each patient. Together with
improved understanding of the interac-

tions between various doses of activity
and disease processes enabled by objec-
tive time-based measurement of activity,
this approach will help physical thera-
pists better tailor activity recommenda-
tions to patients across the full range of
current capacity and impairment.

Summary

The background work that informed the
PAGA18"¥ is arguably the most compre-
hensive source of information on move-
ment and health to date. The PAGA18™
expands the menu of physical activity
prescription options available to health
care practitioners. Movement, of any in-
tensity and duration, matters for health.

Key Points

 Physical activity of any intensity and
duration is beneficial.

¢ Adults and older adults should move
more and sit less throughout the day.

* Adults and older adults should do 150
to 300 minutes a week of moderate-
intensity, or 75 to 150 minutes a week
of vigorous-intensity, physical activity,
or equivalent combinations of moder-
ate- and vigorous-intensity activity.

¢ Pregnant women should aim for 150
minutes of moderate physical activity
per week.

e Adults should also do muscle-
strengthening activities involving all
major muscle groups at least 2 days a
week.

¢ Older adults will also benefit from bal-
ance training as well as aerobic and
muscle-strengthening activities.

¢ Adults with chronic conditions or dis-
abilities should strive to be as physi-
cally active as possible, ideally to meet
the recommended amounts for adults
when possible. ®

1. 2018 Physical Activity Guidelines Advisory Com-
mittee. 2018 Physical Activity Guidelines Advisory
Committee Scientific Report. Washington, DC:

US Department of Health and Human Services;
2018.
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Identitying and Prioritizing Clinical
Guideline Recommendations Most
Relevant to Physical Therapy Practice
for Hip and/or Knee Osteoarthritis

steoarthritis (OA) is a chronic condition that commonly
affects the hip and knee joints, causing significant pain
and disability in affected individuals.®” Osteoarthritis
at these lower-limb sites is the leading contributor

to the burden of OA and is often treated with arthroplasty

surgery.”? The burden of OA on the health care system is anticipated to

©BACKGROUND: Physical therapists are key
providers of conservative management for hip and/
or knee osteoarthritis (OA), yet not all guideline
recommendations are tailored to their scope of
practice.

© OBJECTIVE: To identify and prioritize the most
important recommendations relevant to physical
therapy practice for hip and/or knee OA.

@METHODS: International physical therapists
(n =132) were invited to participate in an online
modified Delphi survey, followed by a priority-
ranking exercise. A total of 63 recommendations
were extracted from 2 recent high-quality clinical
guidelines. In 3 Delphi rounds, the panel identi-
fied those recommendations they considered

to be most relevant to physical therapy practice
for hip and knee OA. Any new recommendations
were ascertained. For a recommendation to be
included, at least 70% of respondents had to
rate the recommendation as 7 or above on a
numeric rating scale (O is not important and 10
is extremely important). The panel prioritized

recommendations that remained after the final
round using decision-making software.

@ RESULTS: Of 132 therapists from 14 countries,
62 completed round 1, 52 completed round 2, 45
completed round 3, and 35 completed the priority-
ranking exercise. From an initial list of 70 potential
recommendations (including 7 new recommenda-
tions), 30 were included in the priority-ranking
exercise. The top recommendations were related
to providing education and prescribing exercise
and weight loss as core treatments, followed by
individualized OA assessment and treatment and
communication strategies.

© CONCLUSION: This study identified and ranked
the most important recommendations relevant to
physical therapy practice for hip and/or knee OA.
J Orthop Sports Phys Ther 2019;49(7):501-512.
doi:10.251%jospt.2019.8676

@ KEY WORDS: clinical practice, Delphi, evidence-
based care, knowledge translation, priority ranking,
quality indicators

exponentially increase, due to
the aging population and rising
obesity rate.** Core management
of people with OA comprises
exercises, self-management
education, and weight loss.>3539
Physical therapists are thus a key pro-
vider of care for this patient population,
given the central role of conservative
strategies for managing OA.

While evidence-based guidelines on
the management of OA2316:23:3559 exist,
studies have indicated gaps between
physical therapist practice and clini-
cal guideline recommendations for hip
and/or knee OA management.'"1224% A
study among Belgian physical therapists
showed that some continued to employ
ineffective treatments for the manage-
ment of knee OA.” An Australian cross-
sectional survey also identified that some
physical therapists used electrotherapy
to manage people with hip OA," despite
insufficient evidence to support its use.>*
These findings suggest a shortfall in the
dissemination and implementation of ex-
isting recommendations among physical
therapists.
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Improving implementation of hip
and knee OA guidelines within physical
therapy practice could improve deliv-
ery of effective treatments and optimize
treatment outcomes for patients. A pre-
liminary step to assist physical therapists
to adopt best practices, as outlined in hip
and knee OA guidelines, is to identify and
prioritize clinical guideline recommenda-
tions that are most relevant to physical
therapy practice.

Physical therapy management of
people with OA does not occur in isola-
tion from other health care providers.
Effective management of hip and knee
OA typically involves a variety of health
care providers, including general practi-
tioners, rheumatologists, and orthopae-
dic surgeons, as well as a range of allied
health professionals, and the role respon-
sible for enacting individual guideline
recommendations is often unclear. Fur-
thermore, not all recommendations from
current OA guidelines®316:233%39 are with-
in the scope of physical therapy practice.
Although 2 guidelines specific to physi-
cal therapy management of people with
OA have been previously published, one
is now out of date* and the other is lim-
ited to hip OA only.”® Thus, there remains
the question of what the most important
recommendations relevant to physical
therapy practice in the management of
hip and/or knee OA may be.

This study used 2 high-quality in-
ternational OA clinical guidelines'®* to
identify and prioritize, by international
consensus, the most important recom-
mendations for physical therapists to
implement when managing all patients
with hip and/or knee OA.

METHODS

HE PRESENT STUDY COMPRISED 3
Tsequential stages: (1) extraction of

recommendations from 2 recent,
high-quality clinical guidelines; (2) a
3-round Delphi survey to identify, by
consensus, which of those recommenda-
tions would be relevant for physical ther-
apists; and (3) a priority-ranking exercise

| RESEARCH REPORT ]

to rank the retained recommendations in
order of perceived importance (FIGURE 1).
Ethics approval was granted by The Uni-
versity of Melbourne Human Research
Ethics Committee (Ethics ID 1750150).
Participants gave implied consent by
completion of the first survey.

Stage 1: Extraction of Recommendations
From Clinical Guidelines

All recommendations from the National
Institute for Health and Care Excellence
OA guidelines® and the European League

Against Rheumatism recommendations
for the nonpharmacological core manage-
ment of hip and knee OA® were extracted.
Although several other OA clinical guide-
lines>3233% also exist, these 2 were selected
because they cover both assessment and
treatment for hip and knee OA, and also
score highly on methodological quality
based on the Appraisal of Guidelines Re-
search and Evaluation II tool.”*>3¢ For the
purpose of this research, the investigators
converted all original recommendations
from both guidelines into instructional

Stage 1: extraction of
recommendations

2 clinical guidelines (63 separate
recommendations from 53 guideline
recommendations)

Stage 2: 3-round
modified Delphi survey

’ Round 1, n = 63 recommendations ‘

v v

>70% respondents 4-6 rating:
rated as <3: recommenda-
recommenda- tions included,
tions excluded, n=24(11, 13,
n=0 15-19, 22-34, 36,
38,39, 51)

v

N v

Additional : >70% respondents

recommenda- | rated as >7.
tions included, 1 recommenda- 7
n=7(54-60) | tions included,

I n =39 (1-10, 12,

! 14, 20, 21, 35, 37,

! 40-50, 52, 53)

-

’ Round 2, n = 31 recommendations ‘

v y

v

>70% respondents rated as
<3: recommendations
excluded, n=0

38, 39)

4-6 rating: recommenda-
tions included, n =21
(11,13, 15-17,19, 22-34,

>70% respondents rated as
>7: recommendations
included, n =10 (18, 36,
51, 54-60)

v

.

’ Round 3, n = 70 recommendations }4

v v

v

>70% respondents rated as
<3: recommendations

4-6 rating: recommenda-
tions included, n =21

>70% respondents rated as
>7. recommendations

excluded, n=0 (11, 13,15-17,19, 22-34, included, n =49 (1-10, 12,
38,39) 14,18, 20, 21, 35-37,
40-60)
Final recommendations
Initial recommendations, n = 49 ¢
Revised to final recommendations, n = 30

Stage 3: priority ranking

Pairwise priority-ranking survey

FIGURE 1. Flow chart of the stages of the study.
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recommendations, ensuring that the
meanings remained the same and were
relevant to hip and/or knee OA only, with
minimal alterations to wording. A final
list was compiled for inclusion in the first
round of the Delphi survey in stage 2 (AP-
PENDIX A, available at www.jospt.org).

Stage 2: Delphi Survey

A modified Delphi technique® was
used to obtain consensus from a panel
of experts on the most relevant recom-
mendations for physical therapists. This
method was chosen because it does not
require face-to-face meetings,'”! thus
allowing selection of expert participants
from a geographically dispersed popu-
lation.? In a modified Delphi study, the
open-ended round in a classical Delphi
panel discussion is replaced by pro-
viding the expert panel with relevant
statements developed from the existing
literature.”> The experts on the panel
could, however, provide any additional
evidence-based recommendations they
felt should be included in the list, given
that we only included 2 clinical guide-
lines in this study.

Sample Size There is no set guidance
available on determining sample size for
Delphi studies.**** A larger sample size in-
creases the reliability of a consensus pro-
cess such as a Delphi study, with a panel
size of 12 or above deemed adequate to
demonstrate improvement in reliability.>®
One study investigated the reliability of
outcomes obtained from a Delphi panel
of 23 participants and found that as long
as the experts have similar training and
knowledge, such a sample size is suf-
ficient to ensure reliability and stability
of results.! Based on previous studies,'®*
we estimated a response rate for the first
round of 45%, and 70% of the remaining
participants for each of the subsequent 2
rounds.'®* We thus invited 132 partici-
pants, from whom we estimated that 60
would complete round 1 and at least 29
would be retained by round 3.
Participants An international panel of
expert physical therapy clinicians and
researchers was invited to participate via

e-mail. A list of potential participants
was prepared by the investigators, draw-
ing from their OA networks as well as
within the field of published OA research.
Contact e-mail addresses were obtained
from publicly available sources, such as
publications and university or clinical
practice websites. The investigators also
asked 10 national and international col-
laborators to provide names and contact
details of clinicians from their countries
who potentially met the eligibility criteria
and might be interested in participating.
To be included as expert clinicians,
respondents (1) had to be currently reg-
istered to practice as a physical therapist
and (2) had to have seen at least 1 patient
with hip and/or knee OA per week over
the past 6 months. Expert researchers
were required (1) to be a physical thera-
pist and (2) to meet at least 1 of the fol-
lowing criteria: (a) first or last author
on at least 2 papers per year on primary
human research in hip and/or knee OA
over the past 5 years; (b) invited to give
a plenary or keynote presentation on hip
and/or knee OA at an international con-
ference in the last 5 years; or (¢) obtained
nationally competitive grant funding as
the chief investigator for a clinical re-
search project investigating hip and/or
knee OA in the past 5 years.
Procedure Three sequential rounds of
online surveys were conducted via Re-
search Electronic Data Capture (RED-
Cap) software (Vanderbilt University,
Nashville, TN), hosted at The Univer-
sity of Melbourne. Potential participants
were first sent an e-mail that contained a
link to access further information about
the study, confirm eligibility, and com-
plete the questionnaire online. In the
first round, participants were also asked
to provide basic demographic informa-
tion such as age, sex, location, education,
number of years of clinical /research expe-
rience, average number of clinical prac-
tice hours per week, and the primary site
of clinical practice. In all rounds, partici-
pants were required to rate each recom-
mendation on an 11-point numeric rating
scale (NRS) that ranged from 0O (not im-

portant) to 10 (extremely important) in
response to the statement, “Please rate
each of the following recommendations
according to how important you believe
they are for a physical therapist to imple-
ment in managing all people with hip
and/or knee osteoarthritis.” Participants
were reminded in the survey to rate the
importance of each recommendation
for all patients with hip and/or knee
OA rather than for a subset of patients.
A final question in the first round asked
participants for any additional evidence-
based recommendations they felt should
be included in the list.

Each Delphi round ran for 2 weeks,
with approximately 6 weeks between
rounds to allow for data collation and
analysis. Each round took approximately
30 minutes to complete and could be
done over multiple sessions. Two remind-
er e-mails were sent to nonresponders at
5-day intervals after the initial mailing in
each round. Only participants who com-
pleted a survey round were included in
the subsequent round.

Defining Consensus Although there is
currently no standard threshold for con-
sensus in the Delphi literature,® 70%
consensus is a commonly used bench-
mark."* Thus, we defined consensus
for the inclusion of a recommendation
a priori as 70% or more of respondents
rating a recommendation as 7 or above
on the NRS. Recommendations were
excluded if 70% or more of respondents
rated a recommendation as 3 or below.
The cutoffs of 7 and 3 on the NRS for the
inclusion and exclusion of a recommen-
dation, respectively, were adopted from a
recent consensus study.*” Recommenda-
tions that were rated between 4 and 6 on
the NRS were required to be rerated in
the subsequent round, regardless of the
percentage of respondents rating them.
These recommendations did not achieve
consensus on inclusion or exclusion (ie,
indicating panel uncertainty about an
item) and were retained for a revote in
the subsequent round, to allow the panel
to “rescue” an item for inclusion. Recom-
mendations from round 1 that were rated
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as 7 or above by 70% or more of respon-
dents were added directly to round 3 for
rerating. Additional recommendations
generated from round 1 were included in
round 2 for initial rating. Recommenda-
tions that were rated between 4 and 6 on
the NRS in rounds 1 and 2 were rerated
in rounds 2 and 3, respectively. Recom-
mendations from round 2 that were
rated as 7 or above by 70% or more of
respondents were also added to round 3
for rerating.* Finally, only recommen-
dations that were rated as 7 or above by
70% or more of respondents in round 3
were included in the final list of recom-
mendations. The investigators reviewed
duplicative content from the recommen-
dations in the final list and merged it into
a single recommendation, as appropriate,
for the priority-ranking exercise in stage
3 (FIGURE 1).

Data Analysis For each recommenda-
tion, the percentage of respondents rat-
ing a recommendation 3 or less, between
4 and 6, or 7 or greater was calculated.
The investigators discussed the addi-
tional recommendations nominated by
the expert panel in round 1 and merged
similar recommendations into a single
recommendation as appropriate.*! How-
ever, only recommendations that were
deemed evidence based were accepted
and included in round 2. A de-identified
summary of the panel’s responses for
each recommendation from the previous
round was e-mailed to participants prior
to rounds 2 and 3. This process aimed to
encourage the panel members to revise
their earlier answers in light of the re-
sponses of other members.™*

Stage 3: Priority-Ranking Exercise

Participants were required to prioritize
the final list of recommendations re-
maining after round 3 via an online de-
cision survey created in the 1000minds
program (1000minds Ltd, Dunedin, New
Zealand). The 1000minds program is a
multi-attribute decision analysis research
tool that prioritizes and quantifies the
relative importance of statements, re-
flecting expert consensus. Participants
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were presented with a series of paired
recommendations (known as “pairwise
rankings”) and asked which of the 2 they
believed was more important for physical
therapists to implement in the manage-
ment of all people with hip and/or knee
OA. Based on participants’ answers,
1000minds used background mathemat-
ics to arrive at individuals’ rankings of
the recommendations and the averaged
rankings for the group.”

RESULTS

Participant Characteristics

IXTY-TWO (47%) OF 132 INVITED

experts completed round 1 of the

Delphi survey. Of these, 20 were
clinicians, 27 were researchers, and 15
identified themselves as both clinicians
and researchers. Experts originated
from 14 countries: Australia (n = 14),
Belgium (n = 2), Brazil (n = 6), Canada
(n = 4), Denmark (n = 5), Ireland (n =
2), Japan (n = 1), the Netherlands (n =
5), New Zealand (n = 6), Norway (n =
3), Saudi Arabia (n = 1), Singapore (n
= 2), the United Kingdom (n = 7), and
the United States (n = 4). Participants’
characteristics are shown in TABLE 1.
Of the 132 invited experts, 52 (39% of
the original sample and 84% of round
1 respondents) completed round 2, 45
(84% of the original sample and 87% of
round 2 respondents) completed round
3, and 35 (27% of the original sample
and 78% of round 3 respondents) com-
pleted the priority-ranking exercise. Of
the 35 participants who completed the
whole study, 18 were researchers, 8 were
clinicians, and 9 identified themselves as
both clinicians and researchers.

Delphi Survey

Fifty-three recommendations were ex-
tracted from the guidelines in stage 1.
Two of these recommendations had 6
subcategories each. Thus, these 2 guide-
line recommendations became 12 separate
recommendations, and the total number
of recommendations presented to par-
ticipants in round 1 of the Delphi survey

was 63. Rounds 1 and 2 were conducted
from August to September and Septem-
ber to October 2017, respectively, with the
final round undertaken from October to
November 2017. FIGURE 1 represents the
results of each Delphi round. In round 1,
70% or greater of the respondents rated
39 of the 63 recommendations as 7 or
above on the NRS. These recommenda-
tions covered the diagnosis of OA, the
individualized approach to OA manage-
ment, education, exercise prescription,
weight loss, use of aids or devices, voca-
tional rehabilitation, goal setting, offering
of core treatments prior to joint surgery,
and avoidance of arthroscopic lavage
and debridement (APPENDIX B, available
at www.,jospt.org). No recommendations
were excluded in this round. An additional
9 recommendations were generated from
the expert panel. After merging similar
suggestions, 7 new recommendations (AP-
PENDIX C, available at www.jospt.org) were
included in round 2. These additional
recommendations addressed depression
screening, management of psychological
distress, strategies to optimize adherence,
personalized exercise and physical activ-
ity programs, information on exercising
locally, and helping patients to under-
stand the pain experience. The panel also
suggested a “do not do” recommendation
relating to herbal supplements.

Twenty-four (APPENDIX D, available at
www.jospt.org) of the original 63 rec-
ommendations, plus 7 new recommen-
dations from round 1, were included in
round 2. Ten recommendations were
rated as 7 or above on the NRS by 70%
or greater of the respondents, and, again,
no recommendations were excluded in
this round. The 10 recommendations
included 7 additional recommendations
proposed by the expert panel and 3 relat-
ing to appropriate footwear and referral
thresholds for joint surgery. Therefore,
all original 63 recommendations as well
as the 7 new recommendations were in-
cluded in round 3 for rerating.

In round 3, 70% or greater of the
respondents rated 49 of the 70 recom-
mendations as 7 or above on the NRS for
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importance (APPENDIX E, available at www.
jospt.org), excluding 21 recommenda-
tions from stage 3 (FIGURE 2). Following
revision by the investigators to remove
duplicative content in the remaining 49
recommendations, a final list of 30 rec-
ommendations was generated for the
priority-ranking exercise.

TABLE 2 shows the final ranked list
of priority recommendations, grouped
by content area. There were 8 recom-
mendations related to the principles of
treatment planning and delivery, 4 to OA

diagnosis and assessment, 3 to physical
therapy core treatments, 3 to adjunctive
physical therapy treatments, 9 to review
and referral, and 3 to communication.

DISCUSSION

HIS STUDY USED A CONSENSUS
Tmethod and a priority-ranking ex-
ercise to produce and prioritize a
list of the most important clinical guide-

line recommendations relevant to the
scope of physical therapist practice when

TABLE 1 CHARACTERISTICS OF THE EXPERT
PANEL MEMBERS (N = 62)
Value*
Age,y
<30 3(5)
3150 43(69)
5170 16 (26)
Sex (female) 35(57)
Highest educational qualification
PhD 38 (61)
Master’s degree (research) 11(18)
Postgraduate certificate/diploma 7(11)
Bachelor's degree 4(7)
Other 2(3)
Time spent researching osteoarthritis, y (n = 42)
<10 19(31)
11-20 20(32)
21-30 3(5)
Time spent in clinical practice, y (n = 35)
<10 6(10)
11-20 17 (27)
2130 7(11)
31-40 5(8)
Average time in clinical practice weekly, h (n = 35)
0-10 10 (16)
1120 8(13)
2130 2(3)
31+ 15(24)
Primary site of clinical practice (n = 35)
Private practice 13(21)
Public community health center 4(7)
Hospital 1(18)
Otherf 7(11)
*Values are n (percent).
"Rheumatology department (n = 1), university clinic (n = 2), home based (n = 2), primary care center
(n = 1), and postsecondary institution (n = 1).

managing hip and/or knee OA. Of the
original 63 recommendations extracted
from 2 high-quality OA clinical guide-
lines, as well as the 7 additional items
nominated by the international expert
panel, 49 achieved consensus as being
important for physical therapists. Sever-
al were combined to produce a final list
of 30 recommendations. Interestingly,
none of the original recommendations
reached consensus to be excluded. This
implies that all recommendations from
the 2 OA clinical guidelines are consid-
ered at least somewhat relevant to physi-
cal therapists when managing hip and/
or knee OA, and highlights the important
role physical therapists have in managing
this condition. To facilitate communica-
tion of the findings, we have summarized
the priority guideline recommendations
for physical therapy management of hip
and/or knee OA in FIGURE 3.

Several highly ranked recommenda-
tions (ranked 1-3, 8, 9, 11, and 17 in TABLE
2) were related to exercise and physical
activity. This is not surprising, given that
exercise is a core physical therapy inter-
vention and surveys from different coun-
tries have found that exercise is commonly
used by physical therapists to manage hip
and knee OA.12+232951 These recommen-
dations are supported by high-quality
evidence showing that exercise decreases
pain and improves function in this patient
population.’2° Furthermore, engaging in
a physically active lifestyle promotes many
other health benefits for people with OA,
including reducing risk of developing oth-
er major health conditions, such as heart
disease and diabetes®; improving muscle
strength, aerobic capacity, and mood'; as
well as delaying progression of OA and
functional limitations.** Despite the bene-
fits of physical activity, research has shown
that people with OA are not as physically
active as people without OA.? People with
OA often have comorbidities, such as obe-
sity, heart disease, and diabetes, which
increase their likelihood of poorer physi-
cal function.?** Thus, improving exercise
and physical activity levels in people with
hip and/or knee OA, taking into account
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TABLE 2 FINAL RANKED LiST OF RECOMMENDATIONS GROUPED BY CONTENT AREA

Group Ranking

Panel Members
Rating >7in
Content Area/Rank* Top 30 List of Recommendations® Round 3, % Median (IQR) Mean
Principles of treatment
planning/delivery
2 Discuss and offer personalized exercise and a physical activity program according to needs, 100 85(4.8-12.8) 99
preferences, self-motivation, and ability to perform exercises. An appropriate program may
include strengthening, aerobic exercise, land- or water-based exercise, and supervised or
unsupervised exercise. The type and dosage should be tailored
3 Advise people with OA to exercise as a core treatment, irrespective of age, comorbidity, pain 98 9(6.3-12.5) 10
severity, or disability. Exercise should include local muscle strengthening and general
aerobic fitness
8t Agree on individualized self-management strategies with the person with OA. Ensure that 98 11(6.3-170) 115

positive behavioral changes such as exercise, weight loss, use of suitable footwear, and
pacing are appropriately targeted (R9, R45)

9 Ensure that self-management programs for people with OA, either individually or in groups, 98 115 (70-16.8) 1.8
emphasize the recommended core treatments, especially exercise

10 When lifestyle changes are recommended, offer people an individually tailored program, 100 11(6.8-15.5) 1.8
including long-term and short-term goals, intervention or an action plan, and regular evalu-
ation and follow-up with possibilities for adjustment of the program

12 Incorporate strategies to optimize adherence to treatment recommendations (eg, offer 100 12 (7.8-20) 134
booster sessions to increase adherence to exercise)

17 Select the mode of delivery of exercise education (eg, individual one-to-one session, group 100 14 (11.3-19.3) 151
classes, etc) and use pools or other facilities according to the preference of the person and
local availability and cost (R48, R59)

18 Take into account comorbidities that compound the effect of OA when formulating the 100 165 (11.3-21.8) 157
management plan
Diagnosis and assessment
7 Assess the effect of OA on the person’s function, quality of life, occupation, mood, relation- 100 115 (6.8-15.8) 115

ships, and leisure activities and assess health education needs, health beliefs, and motiva-
tion to self-manage (R3, R43)

15 Be aware that atypical features, such as a history of trauma, prolonged morning joint-related 100 155 (8-21) 143
stiffness, rapid worsening of symptoms, or the presence of a hot, swollen joint, may
indicate alternative or additional diagnoses

21 Diagnose OA clinically without investigations when a person is 45 years of age or older, has 93 20 (8.5-25.5) 177
activity-related joint pain, and has either no morning joint-related stiffness or morning
stiffness that lasts no longer than 30 minutes

26 Screen for depression using an accepted depression screening tool 87 24 (15-28) 20.8
Physical therapy core
treatments
1 Offer advice on the following core treatments to all people with clinical OA: access to appropri- 100 85 (5-12.8) 96
ate information, activity and exercise, and interventions to achieve weight loss if the person
is overweight or obese
il Teach a regular individualized exercise regimen that includes strengthening (sustained 89 11(6.3-20) 125

isometric) exercise for both legs, including the quadriceps and proximal hip girdle muscles,
aerobic activity and exercise, as well as adjunctive range-of-movement/stretching exercise
168 Offer interventions to achieve weight loss as a core treatment for people who are obese or 84 125(8.5-23.3) 147
overweight, incorporating individualized strategies that are recognized to effect successful
weight loss and maintenance (R14, R50)

Table continues on page 507
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TABLE 2 FINAL RANKED LiST OF RECOMMENDATIONS GROUPED BY CONTENT AREA (CONTINUED)

Group Ranking

Panel Members
Rating >7in
Content Area/Rank* Top 30 List of Recommendations® Round 3, % Median (IQR) Mean
Adjunctive physical therapy
treatments
23t Consider the use of walking aids, assistive technology, and adaptations at home and/or at 98 205 (11.8-25.5) 186
work to reduce pain and increase participation (R20, R52)
29¢ Offer the person advice on appropriate and comfortable shoes (R18, R51) 84 27 (19.8-28) 234
30 Do not offer herbal supplements to people with hip and/or knee OA 80 295 (28.5-30) 278
Review and referral
6 Ensure that the person with OA has been offered at least the core (nonsurgical) treatment 100 11(6.5-14.3) 1.2
options before referring the person for consideration of joint surgery
14 When discussing joint surgery, check that the person has been offered at least the core 98 12.5(6.3-21.8) 141

treatments for OA, and give information about the benefits and risks of surgery and the
potential consequences of not having surgery, recovery, and rehabilitation
19 Consider referral for joint surgery for people with OA who experience joint symptoms (pain, 96 17 (10.3-24.3) 172
stiffness, and reduced function) that have a substantial impact on their quality of life and
are refractory to nonsurgical treatment

20 Manage any psychological distress of the person (eg, referral to another health professional 96 20 (11.8-25) 174
if required)
22 Do not refer for arthroscopic lavage and debridement as part of treatment for OA, unless the 100 20.5 (11.5-26) 185

person has knee OA with a clear history of mechanical locking (as opposed to morning
joint stiffness, “giving way,” or X-ray evidence of loose bodies)

24 For people who are at risk of work disability or who want to start/return to work, provide 89 20 (13.5-25) 188
them with rapid access to vocational rehabilitation, including counseling about modifiable
work-related factors

25 Offer regular reviews to all people with symptomatic OA. Agree on the timing of the reviews 9 21(16.8-26.3) 201
with the person

27 Consider an annual review for any person with 1 or more of the following: troublesome joint 84 23 (18.5-25.8) 20.8
pain, more than 1 joint with symptoms, more than 1 comorbidity, and/or taking regular
medication for OA

28 Base decisions on referral thresholds for joint replacement surgery on discussions between 80 24 (19.3-27) 22.2
patient representatives, referring clinicians, and surgeons, rather than using scoring tools
for prioritization

Communication essentials
48 Agree on a plan with the person (and family members/carers) for managing OA, individualized 100 85 (4.5-13.5) 10.3

according to the wishes and expectations of the individual, localization of OA, risk factors,
presence of inflammation, structural change, pain, activity restriction, societal participa-
tion, and quality of life (R4, R44)
58 Offer accurate verbal and written information to enhance understanding of OA and its 100 12 (4.8-15.3) 105
management, understanding of pain experience, and to counter misconceptions. Ensure
that information sharing is an ongoing, integral part of the management plan rather than a
single event at time of presentation (R8, R46, R60)
13 Discuss the risks and benefits of treatment options with the person, taking into account 100 15(75-19.3) 138
comorbidities. Ensure that the information provided can be understood

Abbreviations: IQR, interquartile range; OA, osteoarthritis; R, recommendation.

*The numbers represent the ordinal ranking of the priority values. For example, 1 is first; that is, this is the top ranking for the group.

"The final list of 30 recommendations was generated following revision of the remaining 49 recommendations from round 3. The complete original recommen-
dations can be found in APPENDICES A and C.

“When there were recommendations with duplicative content, the recommendation with the highest agreement was accepted.

SRecommendations with similar key characteristics were combined to create this unique recommendation.
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comorbidities, is an important manage-
ment goal.

The recommendation ranked 12 in TA-
BLE 2 was related to strategies to enhance
exercise adherence. This is important,
given that clinical benefits of exercise
tend to decline over time due to poor
adherence.?**? Adherence is a predictor
of the long-term effectiveness of exer-
cises, both within and after a treatment
period.*>#3 Additional booster sessions
following supervised treatment have
been found to positively influence the
outcomes of exercise in the long term.*43

Patient education is another key com-
ponent in the management of hip and/or
knee OA and was highly ranked (1, 5, 8,
10, and 13 in TABLE 2) by the expert pan-
el. Patients should receive information
about OA diagnosis, prognosis, and the
risks and benefits of treatment options®
in order to promote active participation
and allow informed choices to be made.
Increased knowledge also gives patients
greater control over their own health care

| RESEARCH REPORT

decisions.%?7

Advice about weight loss was included
in the recommendation ranked highest
by the physical therapists. In addition,
a recommendation relating to provision
of strategies to support weight loss was
ranked 16th. The latter is perhaps surpris-
ing, as many physical therapists do not
consider tackling weight loss as within
their scope of practice.***” Furthermore,
not all physical therapists feel competent
to initiate a conversation about weight
with patients, or to effectively provide
weight-loss interventions to patients who
are overweight or obese.*”**7 In light of
the importance of weight loss for this pa-
tient population and the high ranking of
recommendations relating to weight loss
by the expert panel, educating physical
therapists to provide weight-manage-
ment advice and interventions, as well
as to support behavior change, may be a
priority for the profession.

Thirty-three percent (n = 21) of the
extracted recommendations did not

16. Do not offer glucosamine/chondroitin

22. Paracetamol

31. Risk factors with medications
19. Bracing/insoles
34. No intra-articular hyaluronan injections

29. Oral NSAIDs/COX-2 inhibitors: lowest dose

17. No acupuncture

26. No rubefacients
24, Topical NSAIDS |mm—

13. Manipulation and stretching

38. Joint surgery before severe pain
27. Oral NSAIDs/COX-2 inhibitor substitution

39. Risk factors not barriers to joint surgery e ——————
[

[
11. Local heat/cold
28. Oral NSAIDs/COX-2 inhibitor addition
32. Patient with low-dose aspirin
30. Standard NSAIDs or COX-2 inhibitor and PPI
25. Topical capsaicin
23. Opioid addition
33. Intra-articular corticosteroid injections
15. TENS treatment

==

uNRS rating of >7

FIGURE 2. The percentage of participants rating the 21 recommendations that were excluded in round 3 (priority-
ranking exercise) because they did not reach consensus for inclusion. Recommendations were rated on an NRS
as 3 or less, between 4 and 6, or 7 or greater out of 10, where O is not important and 10 is extremely important.
Inclusion was defined as at least 70% of respondents rating the item as at least 7 on the NRS. Abbreviations:
COX, cyclo-oxygenase; NRS, numeric rating scale; NSAID, nonsteroidal anti-inflammatory drug; PPI, proton-pump
inhibitor; TENS, transcutaneous electrical nerve stimulation.

20 30 40 50 60 70 80 90 100
Respondents, %

NRS rating of 4-6 =NRS rating of <3

reach consensus among the expert pan-
el to be included following round 3. Of
note, recommendations regarding phar-
macological management of OA were
excluded. In contrast and as expected,
implementation of recommendations
about pharmacological management
was identified as the top-priority task
for general practitioners when consult-
ing people with OA in a previous con-
sensus study.** These recommendations
were not rated highly by the majority of
the physical therapists, possibly because
not all physical therapists worldwide
are able to prescribe medications within
their scope of practice.?”

Recommendations that proposed
thermotherapy, electrotherapy, and
manual therapy as adjunct treatments
for people with OA were also not ranked
highly by physical therapists, even though
these treatment modalities are within
the scope of physical therapy practice
globally and are often used by physical
therapists.'?*9153 A possible reason may
be that these treatment modalities have
somewhat conflicting evidence of their
effectiveness, as reflected by varying
recommendations across other clinical
guidelines.>*>?* Another reason for the
exclusion of these recommendations may
be the wording of the question in the con-
sensus exercise, which directs physical
therapists to nominate recommendations
that would be applicable to all patients
with hip and/or knee OA rather than to
subsets of patients.

Future Implementation Strategies

There are numerous clinical practice
guidelines for OA, but they are not specif-
ically for physical therapists. This study
identified and prioritized assessment and
treatment recommendations that apply
to all patients with hip and knee OA and
that were the most relevant for physical
therapist practice. Establishing the most
relevant physical therapist-specific rec-
ommendations can inform the content
of educational programs, self-assessment
of quality of care, and benchmarking and
practice audit tools,***** and may thus
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help improve practice and reduce the use
of ineffective treatments/advice. In addi-
tion, the list of ranked recommendations
provides a foundation to develop quality
indicators for physical therapy care of
people with hip and/or knee OA.

In general, the results of this study can
inform physical therapists of the recom-

mendations that are important in order
to provide optimal care in their physical
therapy clinical practice. All 30 recom-
mendations should be considered if com-
prehensive evidence-based management
is to be provided. The results can be useful
as a checklist for physical therapists when
self-auditing their own practice. They can

in most cases

swollen joint

Principles of
treatment
planning/delivery

Prioritize core

Diagnosis and assessment
« Diagnose clinically, without investigations

« Check red flags: history of trauma,
prolonged morning joint stiffness, rapid
symptom worsening or presence of hot,

Assess function, quality of life, occupation,
mood, relationships, and leisure activities
Assess health literacy needs, including
health beliefs and motivations

Screen for depression with an accepted
depression screening tool

Communication
essentials

Gain agreement
(buy-in) to

nondrug

treatments Y

management plan

Physical therapy core treatments

Empower patient to

Facilitate adherence

Include exercise for ) self-manage
all patients * Education . A .
. Muscle-strgngthenmg exercise (focusing on s itinait
Personalize knee‘and h'p). . options, including
according to ’ Physmal activity (aerobic) risks and benefits
needs, + Weight management
preferences, Share information on
expectations, A an ongoing basis
abilities, and Adjunctive physical therapy treatments
motivation « Range-of-motion/stretching exercise Ensure information
« Footwear and advice is
Consider both short- « Activity pacing understood and
and long-term + Walking aids support with
goals « Assistive devices and adaptations at home written
and/or work information

Do not recommend herbal supplements

such as booster

via strategies ¢

exercise delivery

options, including
one to one, group,
land based, and .
water based

debridement

SESSIUS Review and referral
. ) « Arrange follow-up and review
Consider different .

Consider referral for joint surgery based on
individual presentation, including whether
symptoms substantially impact quality of
life and are refractory to treatment

Explain benefits and risks of surgery,
recovery, and rehabilitation, and potential
consequences of not having surgery
Manage psychological distress by referring
to another health professional

Refer to vocational rehabilitation to
facilitate work/return to work

Do not refer for arthroscopic lavage and

FIGURE 3. A summary of the final 30 prioritized recommendations, synthesized and grouped by content area to
convey physical therapy management strategies for hip and/or knee osteoarthritis.

also be used when designing new or re-
viewing existing OA programs/services.

Strengths and Limitations

A strength of this study was the inclu-
sion of physical therapists from diverse
geographical locations and with different
scopes of practice, cultures, training, and
health care contexts to ensure that the
findings reflected the potential diversity
of opinion. The Delphi expert panel was
recruited from 14 countries across several
continents to gain an international per-
spective. There was a mix of researchers
and clinicians from various clinical set-
tings. Other strengths include robust
methodology that fulfilled proposed
quality indicators for a Delphi study (eg,
reproducible participant criteria; pre-
specification of the number of Delphi
rounds, with clear criteria set a priori for
dropping or excluding items™), a large
sample size, and good response rates to
the Delphi rounds® and priority-ranking
exercise.

This study has several limitations.
First, the results may not represent best
practice for physical therapists working
in all contexts and geographical loca-
tions. More than 56% of the expert panel
identified themselves as clinicians (20
clinicians and 15 clinicians/researchers
out of 62 respondents). Thus, over half
the panel identified themselves as hav-
ing a clinical role. Nonetheless, future
work would benefit from greater repre-
sentation of clinicians who manage hip
and knee OA. Second, the response rate
to the first Delphi round was low (47%),
although this was slightly higher than the
a priori estimated rate (45%). In addi-
tion, the views of the participating physi-
cal therapists may differ from those who
declined participation and from other
physical therapists not contacted. Third,
the study was confined to the opinions
of physical therapists. The perspectives
of patients would have been valuable, as
patients differ from physical therapists
in their expectations and preferences.
Fourth, we extracted recommendations
from 2 clinical guidelines and might have
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missed important recommendations in-
cluded in others. Furthermore, we used
generic OA clinical guidelines because,
at the time of study planning, there were
no current physical therapist-specific hip
and knee OA guidelines. Since then, the
2009 clinical guideline for hip OA devel-
oped by the Orthopaedic Section of the
American Physical Therapy Association'®
has been updated. The recommendations
relating to weight loss, patient education,
individualized exercise and physical ac-
tivity, as well as use of assistive devices
are consistent with the findings of our
study. The main differences are that the
updated guideline’® by the Orthopae-
dic Section of the American Physical
Therapy Association provides more rec-
ommendations around hip assessment
and additionally recommends manual
therapy, bracing, and ultrasound. Finally,
some of the final recommendations were
similar, which created overlap and redun-
dancy. Thus, a useful next step could be
to reword the recommendations in order
to create a new list without duplication
across items. This could be achieved by
using focus groups of physical therapists
or by using a conceptualization method
such as concept mapping.*

CONCLUSION

LARGE PANEL OF RESEARCH AND

clinical physical therapists has iden-

tified relevant recommendations
from clinical guidelines and prioritized
those most important for physical thera-
pists to implement when managing all
patients with hip and/or knee OA. The
findings can help direct evidence-based
management to ultimately improve out-
come for patients with the condition. The
results can also be used to guide training
of physical therapy students and gradu-
ates in OA management, as well as to con-
tribute to the formulation of quality care
indicators and subsequent evaluation of
evidence-practice gaps. Future research is
required to determine how to best utilize
and implement the recommendations in
physical therapy clinical practice. ®

| RESEARCH REPORT ]

INKEY POINTS

FINDINGS: Thirty recommendations were
identified and prioritized by interna-
tional physical therapists as those most
important for physical therapists when
managing all patients with hip and/

or knee osteoarthritis (OA). The top
recommendations were related to the
provision of education, prescription of
exercise and weight loss, individualized
OA assessment, and treatment and com-
munication strategies.

IMPLICATIONS: Findings can assist physical
therapists to implement evidence-based
care for patients with hip and/or knee
OA in daily practice, facilitate self-eval-
uation of care provided, and be used to
assess care gaps in the future.

CAUTION: As recruitment did not cover all
geographical regions and the initial re-
sponse rate was less than 50%, the views
of participants may not fully represent
the wider physical therapy population.

1. Akins RB, Tolson H, Cole BR. Stability of
response characteristics of a Delphi panel:
application of bootstrap data expansion. BMC
Med Res Methodol. 2005;5:37. https://doi.
org/10.1186/1471-2288-5-37

2. American Academy of Orthopaedic Surgeons.
Management of Osteoarthritis of the Hip:
Evidence-Based Clinical Practice Guideline.
Rosemont, IL: American Academy of Orthopaedic
Surgeons; 2017.

3. American Academy of Orthopaedic Surgeons.
Treatment of Osteoarthritis of the Knee:
Evidence-Based Guideline. Rosemont, IL:
American Academy of Orthopaedic Surgeons;
2013.

4. Arthritis Australia. The Ignored Majority: The
Voice of Arthritis 2011. Broadway, Australia:
Arthritis Australia; 2011.

5. Arthritis Australia. Time to Move: Osteoarthritis.
Broadway, Australia: Arthritis Australia; 2014.

6. Brand CA, Ackerman IN, Bohensky MA, Bennell
KL. Chronic disease management: a review
of current performance across quality of care
domains and opportunities for improving
osteoarthritis care. Rheum Dis Clin North Am.
2013;39:123-143.

7. Brosseau L, Rahman P, Toupin-April K, et
al. A systematic critical appraisal for non-
pharmacological management of osteoarthritis
using the Appraisal of Guidelines Research
and Evaluation Il instrument. PLoS One.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2014;9:82986. https://doi.org/10.1371/journal.
pone.0082986

. Campbell SM, Braspenning J, Hutchinson

A, Marshall M. Research methods used in
developing and applying quality indicators in
primary care. Qual Saf Health Care. 2002;11:358-
364. https://doi.org/10.1136/ghc.11.4.358

. Campbell SM, Braspenning J, Hutchinson

A, Marshall MN. Research methods used in
developing and applying quality indicators in
primary care. BMJ. 2003;326:816-819. https://
doi.org/10.1136/bm;.326.7393.816

Cibulka MT, Bloom NJ, Enseki KR, MacDonald
CW, Woehrle J, McDonough CM. Hip pain and
mobility deficits—hip osteoarthritis: revision
2017. J Orthop Sports Phys Ther. 2017,47:A1-A37.
https://doi.org/10.251%jospt.2017.0301

Cowan SM, Blackburn MS, McMahon K,

Bennell KL. Current Australian physiotherapy
management of hip osteoarthritis. Physiotherapy.
2010;96:289-295. https://doi.org/10.1016/j.
physio.2010.02.004

Cross M, Smith E, Hoy D, et al. The global burden
of hip and knee osteoarthritis: estimates from
the Global Burden of Disease 2010 study. Ann
Rheum Dis. 2014;73:1323-1330. https://doi.
org/10.1136/annrheumdis-2013-204763

da Costa BR, Vieira ER, Gadotti IC, et al. How

do physical therapists treat people with knee
osteoarthritis, and what drives their clinical
decisions? A population-based cross-sectional
survey. Physiother Can. 2017,69:30-37. https://
doi.org/10.3138/ptc.2015-83

Diamond IR, Grant RC, Feldman BM, et al.
Defining consensus: a systematic review
recommends methodologic criteria for

reporting of Delphi studies. J Clin Epidemiol.
2014;67:401-409. https://doi.org/10.1016/j.
jclinepi.2013.12.002

Esser S, Bailey A. Effects of exercise and physical
activity on knee osteoarthritis. Curr Pain
Headache Rep. 2011;15:423-430. https://doi.
0rg/10.1007411916-011-0225-z

Fernandes L, Hagen KB, Bijlsma JW, et al. EULAR
recommendations for the non-pharmacological
core management of hip and knee osteoarthritis.
Ann Rheum Dis. 2013;72:1125-1135. https://doi.
org/10.1136/annrheumdis-2012-202745

Fink A, Kosecoff J, Chassin M, Brook RH.
Consensus methods: characteristics and
guidelines for use. Am J Public Health.
1984;74:979-983. https://doi.org/10.2105/
ajph.74.9.979

Finney A, Porcheret M, Grime J, et al. Defining
the content of an opportunistic osteoarthritis
consultation with primary health care
professionals: a Delphi consensus study. Arthritis
Care Res (Hoboken). 2013;65:962-968. https://
doi.org/10.1002/acr.21917

Fransen M, McConnell S, Harmer AR, Van der
Esch M, Simic M, Bennell KL. Exercise for
osteoarthritis of the knee: a Cochrane systematic
review. Br J Sports Med. 2015;49:1554-1557.
https://doi.org/10.1136/bjsports-2015-095424

510 | JuLY 2019 | VOLUME 49 | NUMBER 7 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY



https://doi.org/10.1186/1471-2288-5-37
https://doi.org/10.1186/1471-2288-5-37
https://doi.org/10.1371/journal.pone.0082986
https://doi.org/10.1371/journal.pone.0082986
https://doi.org/10.1136/qhc.11.4.358
https://doi.org/10.1136/bmj.326.7393.816
https://doi.org/10.1136/bmj.326.7393.816
https://doi.org/10.2519/jospt.2017.0301
https://doi.org/10.1016/j.physio.2010.02.004
https://doi.org/10.1016/j.physio.2010.02.004
https://doi.org/10.1136/annrheumdis-2013-204763
https://doi.org/10.1136/annrheumdis-2013-204763
https://doi.org/10.3138/ptc.2015-83
https://doi.org/10.3138/ptc.2015-83
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1007/s11916-011-0225-z
https://doi.org/10.1007/s11916-011-0225-z
https://doi.org/10.1136/annrheumdis-2012-202745
https://doi.org/10.1136/annrheumdis-2012-202745
https://doi.org/10.2105/ajph.74.9.979
https://doi.org/10.2105/ajph.74.9.979
https://doi.org/10.1002/acr.21917
https://doi.org/10.1002/acr.21917
https://doi.org/10.1136/bjsports-2015-095424

Downloaded from www.jospt.org at on October 18, 2024. For personal use only. No other uses without permission.

Copyright © 2019 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

Fransen M, McConnell S, Hernandez-

Molina G, Reichenbach S. Exercise for
osteoarthritis of the hip. Cochrane Database
Syst Rev. 2014:CD007912. https://doi.
0rg/10.1002/14651858.CD007912.pub2
Hansen P, Ombler F. A new method for scoring
additive multi-attribute value models using
pairwise rankings of alternatives. J Multi-

Crit Decis Anal. 2008;15:87-107. https://doi.
0rg/10.1002/mcda.428

Hasson F, Keeney S, McKenna H. Research
guidelines for the Delphi survey technique.

J Adv Nurs. 2000;32:1008-1015. https://doi.
0rg/10.1046/].1365-2648.2000.t01-1-01567.x
Hochberg MC, Altman RD, April KT, et

al. American College of Rheumatology

2012 recommendations for the use of
nonpharmacologic and pharmacologic therapies
in osteoarthritis of the hand, hip, and knee.
Arthritis Care Res (Hoboken). 2012;64:465-474.
https://doi.org/10.1002/acr.21596

Holden MA, Bennell KL, Whittle R, et al. How
do physical therapists in the United Kingdom
manage patients with hip osteoarthritis?
Results of a cross-sectional survey. Phys Ther.
2018;98:461-470. https://doi.org/10.1093/ptj/
pzy013

Holden MA, Nicholls EE, Hay EM, Foster NE.
Physical therapists’ use of therapeutic exercise
for patients with clinical knee osteoarthritis

in the United Kingdom: in line with current
recommendations? Phys Ther. 2008;88:1109-
1121. https://doi.org/10.2522/ptj.20080077
Hootman JM, Macera CA, Ham SA, Helmick
CG, Sniezek JE. Physical activity levels among
the general US adult population and in adults
with and without arthritis. Arthritis Rheum.
2003;49:129-135. https://doi.org/10.1002/
art.10911

Institute of Medicine. Crossing the Quality
Chasm: A New Health System for the 21st
Century. Washington, DC: The National
Academies Press; 2001.

Institute of Medicine. Measuring the Quality

of Health Care. Washington, DC: The National
Academies Press; 1999.

Jamtvedt G, Dahm KT, Holm I, Flottorp S.
Measuring physiotherapy performance

in patients with osteoarthritis of the

knee: a prospective study. BMC Health

Serv Res. 2008;8:145. https://doi.
org/10.1186/1472-6963-8-145

Kadam UT, Croft PR. Clinical comorbidity

in osteoarthritis: associations with physical
function in older patients in family practice. J
Rheumatol. 2007;34:1899-1904.

Keeney S, Hasson F, McKenna H. The Delphi
Technique in Nursing and Health Research.
Chichester, UK: Wiley-Blackwell; 2010.

Larmer PJ, Reay ND, Aubert ER, Kersten P.
Systematic review of guidelines for the physical
management of osteoarthritis. Arch Phys
Med Rehabil. 2014;95:375-389. https://doi.
0rg/10.1016/j.apmr.2013.10.011

33.

34,

35.

36.

37

38.

39.

40.

41

42,

43.

44,

45,

Mainz J. Developing evidence-based clinical
indicators: a state of the art methods primer.

Int J Qual Health Care. 2003;15 suppl 1:i5-i11.
https://doi.org/10.1093/intghc/mzg084
Maziéres B, Thevenon A, Coudeyre E, Chevalier
X, Revel M, Rannou F. Adherence to, and results
of, physical therapy programs in patients with hip
or knee osteoarthritis. Development of French
clinical practice guidelines. Joint Bone Spine.
2008;75:589-596. https://doi.org/10.1016/].
jbspin.2008.02.016

McAlindon TE, Bannuru RR, Sullivan MC,

et al. OARSI guidelines for the non-surgical
management of knee osteoarthritis.
Osteoarthritis Cartilage. 2014;22:363-388.
https://doi.org/10.1016/}.joca.2014.01.003
Meneses SR, Goode AP, Nelson AE, et al. Clinical
algorithms to aid osteoarthritis guideline
dissemination. Osteoarthritis Cartilage.
2016;24:1487-1499. https://doi.org/10.1016/j.
joca.2016.04.004

Morris JH, Grimmer K. Non-medical prescribing
by physiotherapists: issues reported in the
current evidence. Man Ther. 2014;19:82-86.
https://doi.org/10.1016/j.math.2013.04.003
Murphy MK, Black NA, Lamping DL, et al.
Consensus development methods, and their use
in clinical guideline development. Health Technol
Assess. 1998;2:i-iv, 1-88.

National Clinical Guideline Centre. Osteoarthritis:
Care and Management in Adults. London, UK:
National Institute for Health and Care Excellence;
2014.

Nicolson PJA, Bennell KL, Dobson FL, Van
Ginckel A, Holden MA, Hinman RS. Interventions
to increase adherence to therapeutic exercise

in older adults with low back pain and/or hip/
knee osteoarthritis: a systematic review and
meta-analysis. Br J Sports Med. 2017;51:791-799.
https://doi.org/10.1136/bjsports-2016-096458
Peter WF, Jansen MJ, Hurkmans EJ, et al.
Physiotherapy in hip and knee osteoarthritis:
development of a practice guideline concerning
initial assessment, treatment and evaluation.
Acta Reumatol Port. 2011;36:268-281.

Pisters MF, Veenhof C, Schellevis FG, Twisk JW,
Dekker J, De Bakker DH. Exercise adherence
improving long-term patient outcome in patients
with osteoarthritis of the hip and/or knee.
Arthritis Care Res (Hoboken). 2010;62:1087-
1094. https://doi.org/10.1002/acr.20182

Pisters MF, Veenhof C, van Meeteren NL, et al.
Long-term effectiveness of exercise therapy

in patients with osteoarthritis of the hip or

knee: a systematic review. Arthritis Rheum.
2007,57:1245-1253. https://doi.org/10.1002/
art.23009

Porcheret M, Grime J, Main C, Dziedzic

K. Developing a model osteoarthritis
consultation: a Delphi consensus exercise. BMC
Musculoskelet Disord. 2013;14:25. https://doi.
org/10.1186/1471-2474-14-25

Powell C. The Delphi technique: myths and
realities. J Adv Nurs. 2003;41:376-382. https://

46.

47,

48,

49,

50.

5L

52.

53.

54,

55.

56.

57.

doi.org/10.1046/}.1365-2648.2003.02537.x
Rosas SR, Kane M. Quality and rigor of

the concept mapping methodology: a

pooled study analysis. Eval Program Plann.
2012;35:236-245. https://doi.org/10.1016/].
evalprogplan.2011.10.003

Sack S, Radler DR, Mairella KK, Touger-Decker
R, Khan H. Physical therapists’ attitudes,
knowledge, and practice approaches regarding
people who are obese. Phys Ther. 2009;89:804-
815. https://doi.org/10.2522/ptj.20080280
Setchell J, Watson BM, Gard M, Jones L. Physical
therapists’ ways of talking about overweight
and obesity: clinical implications. Phys Ther.
2016;96:865-875. https://doi.org/10.2522/
ptj.20150286

Slade SC, Dionne CE, Underwood M, et al.
Consensus on Exercise Reporting Template
(CERT): modified Delphi study. Phys Ther.
2016;96:1514-1524. https://doi.org/10.2522/
ptj.20150668

Snodgrass SJ, Carter AE, Guest M, et al.

Weight management including dietary and
physical activity advice provided by Australian
physiotherapists: a pilot cross-sectional survey.
Physiother Theory Pract. 2014;30:409-420.
https://doi.org/10.3109/09593985.2013.877112
Spitaels D, Hermens R, Van Assche D,
Verschueren S, Luyten F, Vankrunkelsven P. Are
physiotherapists adhering to quality indicators
for the management of knee osteoarthritis? An
observational study. Musculoskelet Sci Pract.
2017;27:112-123. https://doi.org/10.1016/j.
math.2016.10.010

van Dijk GM, Veenhof C, Schellevis F, et al.
Comorbidity, limitations in activities and pain in
patients with osteoarthritis of the hip or knee.
BMC Musculoskelet Disord. 2008;9:95. https://
doi.org/10.1186/1471-2474-9-95

Walsh NE, Hurley MV. Evidence based guidelines
and current practice for physiotherapy
management of knee osteoarthritis.
Musculoskeletal Care. 2009;7:45-56. https://doi.
org/10.1002/msc.144

White DK, Tudor-Locke C, Zhang Y, et al. Daily
walking and the risk of incident functional
limitation in knee osteoarthritis: an observational
study. Arthritis Care Res (Hoboken).
2014;66:1328-1336. https://doi.org/10.1002/
acr.22362

Williams PL, Webb C. The Delphi

technique: a methodological discussion.

J Adv Nurs. 1994;19:180-186. https://doi.
org/10.1111/j.1365-2648.1994.tb01066.x

Wiuka AE, Chou L, Briggs AM, Cicuttini FM.
Understanding the Needs of Consumers With
Musculoskeletal Conditions: Consumers’
Perceived Needs of Health Information, Health
Services and Other Non-medical Services:

A Systematic Scoping Review. Melbourne,
Australia: MOVE muscle, bone & joint health;
2016.

You L, Sadler G, Majumdar S, Burnett D, Evans
C. Physiotherapists’ perceptions of their role in

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY

VOLUME 49 | NUMBER 7 | JuLy 2019 | 511



https://doi.org/10.1002/14651858.CD007912.pub2
https://doi.org/10.1002/14651858.CD007912.pub2
https://doi.org/10.1002/mcda.428
https://doi.org/10.1002/mcda.428
https://doi.org/10.1046/j.1365-2648.2000.t01-1-01567.x
https://doi.org/10.1046/j.1365-2648.2000.t01-1-01567.x
https://doi.org/10.1002/acr.21596
https://doi.org/10.1093/ptj/pzy013
https://doi.org/10.1093/ptj/pzy013
https://doi.org/10.2522/ptj.20080077
https://doi.org/10.1002/art.10911
https://doi.org/10.1002/art.10911
https://doi.org/10.1186/1472-6963-8-145
https://doi.org/10.1186/1472-6963-8-145
https://doi.org/10.1016/j.apmr.2013.10.011
https://doi.org/10.1016/j.apmr.2013.10.011
https://doi.org/10.1093/intqhc/mzg084
https://doi.org/10.1016/j.jbspin.2008.02.016
https://doi.org/10.1016/j.jbspin.2008.02.016
https://doi.org/10.1016/j.joca.2014.01.003
https://doi.org/10.1016/j.joca.2016.04.004
https://doi.org/10.1016/j.joca.2016.04.004
https://doi.org/10.1016/j.math.2013.04.003
https://doi.org/10.1136/bjsports-2016-096458
https://doi.org/10.1002/acr.20182
https://doi.org/10.1002/art.23009
https://doi.org/10.1002/art.23009
https://doi.org/10.1186/1471-2474-14-25
https://doi.org/10.1186/1471-2474-14-25
https://doi.org/10.1046/j.1365-2648.2003.02537.x
https://doi.org/10.1046/j.1365-2648.2003.02537.x
https://doi.org/10.1016/j.evalprogplan.2011.10.003
https://doi.org/10.1016/j.evalprogplan.2011.10.003
https://doi.org/10.2522/ptj.20080280
https://doi.org/10.2522/ptj.20150286
https://doi.org/10.2522/ptj.20150286
https://doi.org/10.2522/ptj.20150668
https://doi.org/10.2522/ptj.20150668
https://doi.org/10.3109/09593985.2013.877112
https://doi.org/10.1016/j.math.2016.10.010
https://doi.org/10.1016/j.math.2016.10.010
https://doi.org/10.1186/1471-2474-9-95
https://doi.org/10.1186/1471-2474-9-95
https://doi.org/10.1002/msc.144
https://doi.org/10.1002/msc.144
https://doi.org/10.1002/acr.22362
https://doi.org/10.1002/acr.22362
https://doi.org/10.1111/j.1365-2648.1994.tb01066.x
https://doi.org/10.1111/j.1365-2648.1994.tb01066.x

Journal of Orthopaedic & Sports Physical Therapy®
Downloaded from www.jospt.org at on October 18, 2024. For personal use only. No other uses without permission.

Copyright © 2019 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

| RESEARCH REPORT ]

the rehabilitation management of individuals systematic review of current research evidence. Osteoarthritis Cartilage. 2008;16:137-162.
with obesity. Physiother Can. 2012;64:168-175. Osteoarthritis Cartilage. 2007;15:981-1000. https://doi.org/10.1016/j.joca.2007.12.013
https://doi.org/10.3138/ptc.2011-01 https://doi.org/10.1016/j.joca.2007.06.014

58. Zhang W, Moskowitz RW, Nuki G, et al. OARSI 59. Zhang W, Moskowitz RW, Nuki G, et al. OARSI
recommendations for the management of recommendations for the management of @ MORE |NFORMAT|0N
hip and knee osteoarthritis, part I: critical hip and knee osteoarthritis, part Il: OARSI T e s
appraisal of existing treatment guidelines and evidence-based, expert consensus guidelines. WWW_JOSPTORG

JOSPT offers authors of accepted papers an international audience.
The Journal is currently distributed to the members of the following
organizations as a member benefit:

* APTA's Orthopaedic and Sports Physical Therapy Sections

* Asociacién de Kinesiologia del Deporte (AKD)

* Sports Physiotherapy Australia (SPA) Titled Members

* Physio Austria (PA) Sports Group

« Association of Osteopaths of Brazil (AOB)

* Sociedade Nacional de Fisioterapia Esportiva (SONAFE)

« Canadian Orthopaedic Division, a component of the Canadian
Physiotherapy Association (CPA)

« Canadian Academy of Manipulative Physiotherapy (CAMPT)

« Sociedad Chilena de Kinesiologia del Deporte (SOKIDE)

 Danish Musculoskeletal Physiotherapy Association (DMPA)

» Suomen Ortopedisen Manuaalisen Terapian Yhdistys ry (SOMTY)

* Orthopaedic Manual Therapy-France (OMT-France)

* Société Francaise des Masseurs-Kinésithérapeutes du Sport (SFMKS)

» German Federal Association of Manual Therapists (DFAMT)

« Association of Manipulative Physiotherapists of Greece (AMPG)

« Indonesia Sport Physiotherapy Community (ISPC)

e Gruppo di Terapi Manuale (GTM), a special interest group
of Associazione Italiana Fisioterapisti (AIFI)

« Ttalian Sports Physical Therapy Association (GIS Sport-AIFI)

* Société Luxembourgeoise de Kinésithérapie du Sport (SLKS)

* Nederlandse Associatie Orthopedische Manuele Therapie (NAOMT)

« Sports Physiotherapy New Zealand (SPNZ)

* Norwegian Sport Physiotherapy Group of the Norwegian Physiotherapist
Association (NSPG)

« Portuguese Sports Physiotherapy Group (PSPG) of the Portuguese
Association of Physiotherapists

« Singapore Physiotherapy Association (SPA)

* Sports Medicine Association Singapore (SMAS)

* Orthopaedic Manipulative Physiotherapy Group (OMPTG) of the
South African Society of Physiotherapy (SASP)

» Swiss Sports Physiotherapy Association (SSPA)

« Association of Turkish Sports Physiotherapists (ATSP)

« European Society for Shoulder and Elbow Rehabilitation (EUSSER)

In addition, JOSPT reaches students and faculty, physical therapists and
physicians at 1,250 institutions in the United States and around the world.
We invite you to review our Information for and Instructions

to Authors at www.jospt.org in the site’s Info Center for Authors and submit
your manuscript for peer review at http://mc.manuscriptcentral.com/jospt.

512 | JuLY 2019 | VOLUME 49 | NUMBER 7 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY


http://www.jospt.org
https://doi.org/10.3138/ptc.2011-01
https://doi.org/10.1016/j.joca.2007.06.014
https://doi.org/10.1016/j.joca.2007.12.013

Downloaded from www.jospt.org at on October 18, 2024. For personal use only. No other uses without permission.

Copyright © 2019 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

| RESEARCH REPORT ]

APPENDIX A

Original recommendations extracted from the National Institute for Health and Care Excellence OA guidelines® and the European League Against Rheu-
matism recommendations for the nonpharmacological core management of hip and knee OA,'® after conversion into instructional recommendations.

R1.  Diagnose OA clinically without investigations when a person is 45 years of age or older, has activity-related joint pain, and has either no morning
joint-related stiffness or morning stiffness that lasts no longer than 30 minutes.

R2.  Be aware that atypical features, such as a history of trauma, prolonged morning joint-related stiffness, rapid worsening of symptoms, or the pres-
ence of a hot, swollen joint, may indicate alternative or additional diagnoses.

R3.  Assess the effect of OA on the person’s function, quality of life, occupation, mood, relationships, and leisure activities.

R4.  Agree on a plan with the person (and the family members or carers as appropriate) for managing OA.

R5.  Take into account comorbidities that compound the effect of OA when formulating the management plan.

R6.  Discuss the risks and benefits of treatment options with the person, taking into account comorbidities. Ensure that information provided can be
understood.

R7. Offer advice on the following core treatments to all people with clinical OA: access to appropriate information, activity and exercise, and interven-
tions to achieve weight loss if the person is overweight or obese.

R8.  Offer accurate verbal and written information to all people with OA to enhance understanding of the condition and its management, and to coun-
ter misconceptions, such as that it inevitably progresses and cannot be treated. Ensure that information sharing is an ongoing, integral part of
the management plan rather than a single event at time of presentation.

R9.  Agree on individualized self-management strategies with the person with OA. Ensure that positive behavioral changes, such as exercise, weight
loss, and use of suitable footwear and pacing, are appropriately targeted.

R10. Ensure that self-management programs for people with OA, either individually or in groups, emphasize the recommended core treatments, espe-
cially exercise.

R1L.  Consider the use of local heat or cold as an adjunct to core treatments.

R12. Advise people with OA to exercise as a core treatment, irrespective of age, comorbidity, pain severity, or disability. Exercise should include local
muscle strengthening and general aerobic fitness.

R13. Consider manipulation and stretching as an adjunct to core treatments, particularly for OA of the hip.

R14. Offer interventions to achieve weight loss as a core treatment for people who are obese or overweight.

R15. Consider the use of transcutaneous electrical nerve stimulation as an adjunct to core treatments for pain relief.

R16. Do not offer glucosamine or chondroitin products for the management of OA.

R17. Do not offer acupuncture for the management of OA.

R18. Offer advice on appropriate footwear (including shock-absorbing properties) as part of core treatments for people with lower-limb OA.

R19. Consider assessing people with OA who have biomechanical joint pain or instability for bracing/insoles as an adjunct to their core treatments.

R20. Consider assistive devices (eg, walking sticks) as adjuncts to core treatments for people with OA who have specific problems with activities of
daily living. Refer people with OA who have specific problems with activities of daily living appropriately (eg, occupational therapists).

R21. Do not refer for arthroscopic lavage and debridement as part of treatment for OA, unless the person has knee OA with a clear history of mechani-
cal locking (as opposed to morning joint stiffness, “giving way,” or X-ray evidence of loose bodies).

R22. Offer paracetamol for pain relief in addition to core treatments; regular dosing may be required. Consider paracetamol ahead of oral NSAIDs,
COX-2 inhibitors, or opioids.

R23. Consider the addition of opioid analgesics if paracetamol or topical NSAIDs are insufficient for pain relief for people with OA. Consider the risks
and benefits, particularly in older people.

R24. Consider topical NSAIDs for pain relief in addition to core treatments for people with knee OA. Consider topical NSAIDs ahead of oral NSAIDs,
COX-2 inhibitors, or opioids.

R25. Consider topical capsaicin as an adjunct to core treatments for knee OA.

R26. Do not offer rubefacients for treating OA.

R27. Consider substitution with an oral NSAID/COX-2 inhibitor if paracetamol or topical NSAIDs are ineffective for pain relief for people with OA.

R28. Consider the addition of an oral NSAID/COX-2 inhibitor to paracetamol if paracetamol or topical NSAIDs provide insufficient pain relief for people
with OA.

R29. Use oral NSAIDs/COX-2 inhibitors at the lowest effective dose for the shortest possible period of time.

R30. When offering treatment with an oral NSAID/COX-2 inhibitor, the first choice should be either a standard NSAID or a COX-2 inhibitor (other than
etoricoxib 60 mg). In either case, coprescribe with a PP, choosing the one with the lowest acquisition cost.

R31. Consider individual patient risk factors, including age, when prescribing oral NSAIDs/COX-2 inhibitors, because all oral NSAIDs/COX-2 inhibitors
have analgesic effects of a similar magnitude but vary in their potential gastrointestinal, liver, and cardiorenal toxicity. Consider appropriate as-
sessment and/or ongoing monitoring of patient risk factors when prescribing the person with oral NSAIDs/COX-2 inhibitors.

R32. If a person with OA needs to take low-dose aspirin, consider other analgesics before substituting or adding an NSAID or COX-2 inhibitor (with a
PPI) if pain relief is ineffective or insufficient.
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R33. Consider intra-articular corticosteroid injections as an adjunct to core treatments for the relief of moderate to severe pain in people with OA.

R34. Do not offer intra-articular hyaluronan injections for the management of OA.

R35. Ensure that the person with OA has been offered at least the core (nonsurgical) treatment options before referring the person for consideration of
joint surgery.

R36. Base decisions on referral thresholds on discussions between patient representatives, referring clinicians, and surgeons, rather than using scor-
ing tools for prioritization.

R37. Consider referral for joint surgery for people with OA who experience joint symptoms (pain, stiffness, and reduced function) that have a substan-
tial impact on their quality of life and are refractory to nonsurgical treatment.

R38. Refer for consideration of joint surgery before there is prolonged and established functional limitation and severe pain.

R39. Patient-specific factors (including age, sex, smoking, obesity, and comorbidities) should not be barriers to referral for joint surgery.

R40. When discussing the possibility of joint surgery, check that the person has been offered at least the core treatments for OA, and give him or her
information about the benefits and risks of surgery and the potential consequences of not having surgery, recovery and rehabilitation after sur-
gery, how having a prosthesis might affect him or her, and how care pathways are organized in his or her local area.

R41. Offer regular reviews to all people with symptomatic OA. Agree on the timing of the reviews with the person.

R42. Consider an annual review for any person with 1 or more of the following: troublesome joint pain, more than 1 joint with symptoms, more than 1
comorbidity, and/or taking regular medication for OA.

R43. Conduct initial assessments using a biopsychosocial approach, including physical status, activities of daily living, participation, mood, as well as
health education needs, health beliefs, and motivation to self-manage.

R44. Individualize the treatment of hip and/or knee OA according to the wishes and expectations of the individual, localization of OA, risk factors (eg,
age, sex, comorbidity, obesity, and adverse mechanical factors), presence of inflammation, severity of structural change, level of pain and restric-
tion of daily activities, societal participation, and quality of life.

R45. Offer an individualized management plan (a package of care) that includes the core nonpharmacological approaches, specifically (a) information
and education regarding OA, (b) addressing maintenance and pacing of activity, (c) addressing a regular individualized exercise regimen, (d) ad-
dressing weight loss if overweight or obese, (e) reduction of adverse mechanical factors (eg, appropriate footwear), (f) consideration of walking
aids and assistive technology.

R46. Information and education for the person with hip and/or knee OA should (a) be individualized according to the person’s iliness perceptions and
educational capability; (b) be included in every aspect of management; (c) specifically address the nature of OA (a repair process triggered by a
range of insults), its causes (especially those pertaining to the individual), its consequences, and prognosis; (d) be reinforced and developed at
subsequent clinical encounters; (e) be supported by written and/or other types of information (eg, DVD, website, group meeting) selected by the
individual; (f) include partners or carers of the individual, if appropriate.

R47. When lifestyle changes are recommended, offer people with hip and/or knee OA an individually tailored program, including long-term and short-
term goals, intervention or an action plan, and regular evaluation and follow-up, with possibilities for adjustment of the program.

R48. Select the mode of delivery of exercise education (eg, individual one-to-one sessions, group classes, etc), and use pools or other facilities accord-
ing both to the preference of the person with hip and/or knee OA and local availability.

R49. Teach a regular individualized (daily) exercise regimen that includes strengthening (sustained isometric) exercise for both legs, including the
quadriceps and proximal hip girdle muscles (irrespective of site or number of large joints affected), aerobic activity and exercise, as well as ad-
junctive range-of-movement/stretching exercise.

R50. When educating people with hip and/or knee OA on weight loss, incorporate individualized strategies that are recognized to effect successful
weight loss and maintenance.

R51.  Offer the person advice on appropriate and comfortable shoes.

R52. Consider the use of walking aids, assistive technology, and adaptations at home and/or at work to reduce pain and increase participation.

R53. For people who are at risk of work disability or who want to start/return to work, provide them with rapid access to vocational rehabilitation,
including counseling about modifiable work-related factors such as altering work behavior, changing work tasks, or altering work hours, use
of assistive technology, workplace modification, commuting to/from work, and support from management, colleagues, and family toward
employment.

Abbreviations: COX, cyclo-oxygenase; NSAID, nonsteroidal anti-inflammatory drug; OA, osteoarthritis; PPI, proton-pump inhibitor; R, recommendation.
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45c. Individualized plan: exercise regimen
45a. Individualized plan: OA information
45b. Individualized plan: pacing

3. Effect of OA

4. Plan for OA management

7. Core OA treatment

8. Accurate OA information

9. Self-management strategies

35. Core treatment before surgical referral
43. Biopsychosocial approach assessment
47. Individually tailored program

6. Treatment risks and benefits

2. Alternate diagnosis

44, Individualized OA treatment

48. Mode of delivery of exercise education
10. Self-management programs

5. Comorbidities

12. Exercise as core treatment

46a. Information/education: individualized
45d. Individualized plan: weight loss

46e. Information/education: written

49. Individualized exercise regimen

46d. Information/education: to be reinforced
50. Individualized strategies for weight loss
45e. Individualized plan: mechanical factors
40. Possibility of joint surgery discussion
53. Vocational rehabilitation

1. OA diagnosis

37. Referral for joint surgery

21. No arthroscopy

46b. Information/education: management
52. Walking aids and assistive technology
14. Weight loss as core treatment

451, Individualized plan: assistive devices
46c. Information/education: address OA
20. Assistive devices

46f. Information/education: partners/carers
41. Regular reviews

42. Annual review

Respondents, %
= NRS rating of >7 = NRS rating of 4-6 = NRS rating of <3

The percentage of participants in round I who rated recommendations as 3 or less, between 4 and 6, or 7 or greater on an NRS where 0 is not important and 10
is extremely important. The 39 recommendations displayed were included directly into round 3, as at least 70% of the respondents rated these recommenda-
tions as 7 or greater on the NRS. Abbreviations: NRS, numeric rating scale; OA, osteoarthritis. The complete recommendation corresponding to each number
can be found in APPENDIX A.
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APPENDIX C

The 7 new recommendations nominated by the panel in round 1 and added to round 2 are as follows.

R54. Do not offer herbal supplements to people with hip and/or knee OA.

R55. Screen for depression using an accepted depression screening tool.

R56. Manage any psychological distress of the person (eg, referral to another health professional if required).

R57. Incorporate strategies to optimize adherence to treatment recommendations (eg, offer booster sessions to increase adherence to exercise).

R58. Discuss and offer a personalized exercise and physical activity program to people with hip and/or knee OA according to their needs, preferences,
self-motivation, and ability to perform the exercises. An appropriate exercise program may include muscle strengthening, aerobic activity, land-
or water-based exercise, and a supervised or unsupervised exercise program. The type and dosage of the exercise program should be individually
tailored.

R59. Provide information on opportunities for people to exercise locally at minimal financial cost.

R60. Offer accurate verbal and written information to enhance understanding of the pain experience, including the neurobiological basis of pain.

Abbreviations: OA, osteoarthritis; R, recommendation.
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APPENDIX D

51. Appropriate and comfortable shoes
36. Scoring tools for prioritization
18. Footwear advice

22. Paracetamol use

31. Risk factors with medications

19. Bracing/insoles

26. No rubefacient use

29. Oral NSAIDs/COX-2 inhibitors at lowest dose
13. Manipulation and stretching

16. Do not offer glucosamine/chondroitin
38. Joint surgery before severe pain

24. Topical NSAID use

34. No intra-articular hyaluronan injections
39. Risk factors not barriers to joint surgery
17. No acupuncture

32. Patient with low-dose aspirin

27. Oral NSAID/COX-2 inhibitor substitution
11. Local heat/cold

28. Oral NSAID/COX-2 inhibitor addition
23. Opioid addition

33. Intra-articular corticosteroid injections
30. Standard NSAID or COX-2 inhibitor and PPI
25. Topical capsaicin use

15. TENS treatment

0 10 20 30 40 50 60 70 80 90 100
Respondents, %

= NRS rating of >7 = NRS rating of 4-6 =NRS rating of <3

The percentage of participants in round I who rated recommendations as 3 or less, between 4 and 6, or 7 or greater on an NRS where 0 is not important and 10
is extremely important. The 24 recommendations displayed were rerated in round 2, as they did not reach consensus for inclusion (defined as at least 70% of
respondents rating the item as at least 7 on the NRS). Abbreviations: COX, cyclo-oxygenase; NRS, numeric rating scale; NSAID, nonsteroidal anti-inflamma-
tory drug; PPI, proton-pump inhibitor; TENS, transcutaneous electrical nerve stimulation. The complete recommendation corresponding to each number can
be found in APPENDIX A.
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APPENDIX E

58. Personalized exercise program

57. Booster sessions

48. Mode of delivery of exercise education
47. Individually tailored program

45d. Individualized plan: weight loss

45¢. Individualized plan: exercise regimen
45b. Individualized plan: pacing

45a. Individualized plan: OA information
44, Individualized OA treatment

43. Biopsychosocial approach assessment
35. Core treatment before surgical referral
21. No arthroscopy

8. Accurate OA information

7. Core OA treatment

6. Treatment risks and benefits

5. Comorbidities

4. Plan for OA management

3. Effect of OA

2. Alternate diagnosis

9. Self-management strategies

10. Self-management programs

12. Exercise as core treatment

46a. Information/education: individualized
50. Individualized strategies for weight loss
52. Walking aids, assistive technology

59. Information on local opportunities

40. Possibility of joint surgery discussion !
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Respondents, %

= NRS rating of >7 = NRS rating of 4-6 = NRS rating of <3
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20. Assistive devices

37. Referral for joint surgery

46c¢. Information/education: address OA
46e. Information/education: written

46d. Information/education: to be reinforced
56. Referral for pscyhological distress

60. Information on pain experience

46b. Information/education: management
1. OA diagnosis

41, Regular reviews

45f, Individualized plan: assistive devices
49. Individualized exercise regimen

53. Vocational rehabilitation

46f. Information/education: partners/carers
55. Depression screening tool

42. Annual review

51. Appropriate and comfortable shoes

14. Weight loss as core treatment

54. No herbal supplements

36. Scoring tools for prioritization

45¢. Individualized plan: mechanical factors
18. Footwear advice

T T T 1 1 1 1 1 1 I
30 40 50 60 70 80 90 100

Respondents, %

S —
—_
=
)%}
(=)

= NRS rating of >7 = NRS rating of 4-6 =NRS rating of <3

The percentage of participants in round 3 who rated recommendations as 3 or less, between 4 and 6, or 7 or greater on an NRS where 0 is not important and 10 is
extremely important. Forty-nine recommendations were included in stage 3 (priority-ranking exercise), as at least 70% of the respondents rated these recommenda-
tions as 7 or greater on the NRS. Abbreviations: NRS, numeric rating scale; OA, osteoarthritis. The complete recommendation corresponding to each number can be
Jfound in APPENDIX A.
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Effectiveness of Foot Orthoses
Versus Corticosteroid Injection for

Plantar Heel Pain: The SOOTHE
Randomized Clinical Trial

lantar heel pain is common in primary care,”**° and plantar

fasciitis is its most common cause.” Prevalence estimates of

plantarheel painin community-dwelling samples range between
3.6% and 6.9%.”" Previous research has suggested that plantar

heel pain is self-limiting and usually re-
solves in 1 to 2 years,**? although a re-
cent longitudinal study found that 50%
of participants with plantar heel pain
remained symptomatic 5 years after the
onset of symptoms.™

Plantar heel pain has been found to
cause significant disability and poorer
health-related quality of life."*** Accord-
ingly, effective treatment is essential to
minimize its direct effects on pain and
disability, as well as its indirect effects on

© BACKGROUND: Plantar heel pain is a common
foot complaint that causes significant disability
and poorer health-related quality of life. Foot
orthoses and corticosteroid injection are effective
treatments for plantar heel pain; however, it is un-
clear whether one is more effective than the other.

© OBJECTIVE: The aim of this trial was to
compare the effectiveness of foot orthoses and
corticosteroid injection for plantar heel pain.

© METHODS: In this parallel-group, assessor-
blinded, randomized clinical trial, participants
received prefabricated, arch-contouring foot
orthoses or a single ultrasound-guided corticoste-
roid injection. The primary outcome measure was
the foot pain subscale of the Foot Health Status
Questionnaire at 4 and 12 weeks.

© RESULTS: One hundred three participants aged
21to 72 years (63 female) with plantar heel pain
were recruited from the community and received
an intervention. For the primary outcome of foot
pain, corticosteroid injection was more effective at

week 4 (adjusted mean difference, 8.2 points; 95%
confidence interval: 0.6, 15.8 points). However, foot
orthoses were more effective at week 12 (adjusted
mean difference, 8.5 points; 95% confidence inter-
val: 0.2, 16.8 points). Although these findings were
statistically significant, the differences between
the interventions did not meet the previously
calculated minimal important difference value of
12.5 points.

© CONCLUSION: Corticosteroid injection is more
effective than foot orthoses at week 4, but this
effect does not last; and appropriately contoured
foot orthoses are more effective than corticosteroid
injection at week 12. However, patients may not
notice a clinically worthwhile difference between the
interventions.

@©LEVEL OF EVIDENCE: Therapy, level 1b.
J Orthop Sports Phys Ther 2019;49(7):491-500.
Epub 26 May 2019. doi:10.251%/jospt.2019.8807

@ KEY WORDS: orthotic devices, orthotics,
plantar fasciitis, steroid

activities of daily living and productivity.
Recommended treatment includes an
initial period of simple, low-cost care that
involves weight reduction, if appropriate,
activity modification, footwear changes,
and plantar fascia and calf stretches.5%
If these interventions fail, then further
recommendations for treatment may in-
clude foot orthoses and/or corticosteroid
injection.

Foot orthoses and corticosteroid in-
jection are more effective than control
interventions (either placebo/sham or
no treatment), although at different time
points. A Cochrane review concluded that
corticosteroid injection is more effective
than a control in the short term (at week
4) but that its benefits are not sustained at
week 12.7 A meta-analysis found moder-
ate-quality evidence that foot orthoses are
more effective than a control in the lon-
ger term (at week 12), but not in the short
term (at week 4.).*?

Foot orthoses and corticosteroid in-
jection have been directly compared in
3 randomized trials,'®2°#* although their
findings are difficult to generalize due
to use of a cointervention (oral anti-in-
flammatories) with corticosteroid injec-
tion,* use of a soft “anti-pronatory pad”
rather than a true foot orthosis,'® and a

1Discipline of Podiatry, School of Allied Health, Human Services and Sport, La Trobe University, Bundoora, Australia. 2La Trobe Sport and Exercise Medicine Research Centre, La
Trobe University, Bundoora, Australia. *Southern Cross Medical Imaging, La Trobe Private Hospital, Bundoora, Australia. The trial was approved by the La Trobe University Human
Ethics Committee (approval number 15-120) and registered with the Australian New Zealand Clinical Trials Registry (registration ACTRN12615001266550). The authors certify
that they have no affiliations with or financial involvement in any organization or entity with a direct financial interest in the subject matter or materials discussed in the article.
Address correspondence to Mr Glen A. Whittaker, Discipline of Podiatry, School of Allied Health, Human Services and Sport, La Trobe University, Bundoora, VIC 3086 Australia.
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short duration of follow-up (4 weeks).*
Accordingly, our aim was to evaluate the
effectiveness of foot orthoses and corti-
costeroid injection for the treatment of
plantar heel pain.

METHODS

HE STEROID INJECTION VERSUS
TFoot Orthoses (SOOTHE) Heel
Pain Trial was an assessor-blinded,
parallel-group randomized trial. The
methods for this trial have been repro-
duced in brief from a published proto-
col paper,* and the findings have been
reported in accordance with the Con-
solidated Standards of Reporting Trials
statement®* and the Template for In-
tervention Description and Replication
checklist.”® The trial was prospectively
registered with the Australian New Zea-
land Clinical Trials Registry (registration
ACTRN12615001266550). Ethical ap-
proval for the trial was obtained from the
La Trobe University Human Ethics Com-
mittee (approval number 15-120), and all
participants provided informed consent.
Participants were included if they were
over 18 years of age, had a diagnosis of
plantar heel pain of at least 4 weeks in du-
ration,” and reported an average pain over
the last 7 days of at least 30 mm on a 100-
mm visual analog scale (VAS). Participants
were excluded if they had received any

| RESEARCH REPORT |]

treatment in the past 4 weeks, had worn
foot orthoses or received a corticosteroid
injection in the heel in the last 6 months,
had a history of surgery to the heel, or had
a systemic medical condition such as an
inflammatory disorder, connective tissue
disease, or neurological disorder. All ap-
pointments were conducted at a primary
care podiatry center at La Trobe Univer-
sity (Bundoora, Australia), apart from the
intervention appointment for participants
who were allocated to receive a corticoste-
roid injection, which was conducted at a
medical imaging center (Southern Cross
Medical Imaging, Bundoora, Australia).

Interventions

The foot orthosis group received a pair
of Formthotics (Foot Science Interna-
tional, Christchurch, New Zealand) full-
length, prefabricated foot orthoses from
a podiatrist with more than 20 years of
experience (J.M.G.). The Formthotics
were full-length, dual-density devices
manufactured from a soft polyethylene
foam top layer (Shore type A durometer
of 25) and a firm polyethylene foam base
layer (Shore type A durometer of 50)
(FIGURE 1). For each participant, an ap-
propriately sized orthosis was selected,
and each orthosis was placed in the
participant’s footwear and heated with
a device specifically designed for this
purpose by Foot Science International.

FIGURE 1. The Formthotics full-length, dual-density, prefabricated foot orthosis. (A) View of the lateral orthosis, (B)
view of the medial orthosis, and (C) view from the distal to the proximal end of the orthosis.

Following heating and placement in the
shoe, participants stood on the orthoses
to allow them to conform to the contour
of the foot. If participants experienced
discomfort, modifications were made by
the investigator during the appointment.

The corticosteroid injection group
received a single, ultrasound-guided cor-
ticosteroid injection at a medical imag-
ing center. The corticosteroid injections
were administered by 1 of 3 radiologists,
whose experience ranged from 10 to 23
years. Participants were placed in a prone
position, with their feet hanging off the
end of an examination table (FIGURE 2).
A 25-gauge needle was used to inject a
solution containing 1 mL of a combina-
tion of betamethasone acetate and beta-
methasone sodium phosphate (Celestone
Chronodose; Merck & Company, Inc, Ke-
nilworth, NJ) and 1 mL of bupivacaine
(Marcaine 0.5%; Pfizer Inc, New York,
NY). The needle was inserted through the
medial heel, approximately 1 cm above
the weight-bearing line of the skin, in a
medial-to-lateral direction, with infiltra-
tion surrounding the area of maximum
plantar fascia thickening. The needle did
not penetrate the plantar fascia, so each
injection delivered corticosteroid around
the fascia, not within the fascia. The plan-
tar heel was sonographically imaged using

FIGURE 2. Approach used to administer the
ultrasound-guided corticosteroid injection.
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a LOGIQ S8 ultrasound system and a lin-
ear ML6-15 MHz probe (General Electric
Company, Boston, MA).

To reflect clinical practice, partici-
pants in both groups also received a plan-
tar fascia- and calf-stretching program
(FIGURE 3) and education. A pamphlet out-
lining the stretching program and educa-
tion provided to both groups is available
in the trial protocol.*!

Adherence to the interventions was
assessed at weeks 4, 8, and 12. Partici-
pants randomized to the foot orthosis
group were asked to report the number
of days and hours per day they had worn
their orthoses over the last week. In addi-
tion, both groups were asked how many
days over the last week they had per-
formed the stretches.

Outcome Measures

Outcome measures were collected from
participants at weeks 4, 8, and 12. Past
research has found that corticosteroid
injection is more effective than a con-
trol at week 4, but that foot orthoses are
more effective at week 12. Therefore, we
chose 2 primary time points: weeks 4
and 12.7*2 The patient-reported outcome
measures were administered to partici-
pants on a laptop computer through an
online survey platform (Qualtrics, Provo,
UT). Questionnaires at week 8 were de-
livered via an e-mail link that directed
participants to the Qualtrics platform;
as a result, participants did not visit the
podiatry center at week 8.

Primary Outcome Measure The primary
outcome measure was the foot pain sub-
scale of the Foot Health Status Question-
naire (FHSQ).? The FHSQ is a 13-item
questionnaire used to evaluate foot-spe-
cific health-related quality of life. It has 4
subscales (foot pain, foot function, foot-
wear, and general foot health), with each
scored on a 100-point scale (O represent-
ing the poorest foot health). The minimal
important difference has been calculated
as 12.5 points for the foot pain subscale
in participants with plantar heel pain.'

Secondary Outcome Measures Severity of
“first-step” pain and average pain over the
last 7 days were measured on a 100-mm
VAS. Foot function was measured using
the foot function subscale of the FHSQ.*
Overall improvement was measured
with a 15-point global perceived rating of
change.” Participants were considered to
have improved if they rated their change
as “a little better” or greater. Health-re-
lated quality of life was measured with
the European Quality of Life-5 Dimen-
sions (EQ-5D)* questionnaire and the
Medical Outcomes Study 36-Item Short-
Form Health Survey (SF-36) version 2.2
The EQ-5D scores were combined into a
single “health state” to allow simple com-
parison between groups. Scores ranged
from 5 (the best health state) to 25 (the
worst health state). Self-reported physi-
cal activity was measured using the 7-Day
Physical Activity Recall questionnaire,
and the results were converted to daily
energy expenditure, expressed in kilo-

! : i e .
FIGURE 3. Technique used to perform the plantar fascia and calf stretches. (A) Plantar fascia stretch, (B) calf
stretch with knee extended, and (C) calf stretch with knee flexed.

calories per day.*® Fear-avoidance beliefs
were measured using the Fear-Avoidance
Components Scale.?” Plantar fascia thick-
ness and hypoechogenicity were measured
sonographically by the primary investiga-
tor (G.A.W.) using an ACUSON Antares
ultrasound system (Siemens AG, Munich,
Germany) with a linear 5- to 12-MHz
probe. Participants were asked to recall
the number of days of work lost and the
number of sessions of sports or exer-
cise missed over the previous week, and
whether they used any cointerventions for
their heel pain. To assess treatment prefer-
ence, participants were asked at baseline
which of the 2 treatments they preferred.*

Randomization and Blinding

Participants were allocated to groups
using a random sequence generated by
an interactive telephone system. Partici-
pants were allocated on a 1:1 ratio after
randomization and stratified according
to sex, body mass index, and duration
of symptoms. Group allocation was con-
cealed; participants were advised of their
allocation by a secondary investigator
who was not involved with other compo-
nents of the trial.

Due to the nature of the interventions
used in this trial, the participants and the
investigators providing the interventions
were not blind to group allocation. The
assessor (G.A.W.) was blind to group allo-
cation, and this blinding was maintained
during data analysis.

Sample Size

The sample size was calculated a priori,
based on the primary outcome measure.’
A sample size of 100 participants was cal-
culated for adequate statistical power to
detect the minimal important difference
of 12.5 points (0-to-100-point scale).'®* We
selected a standard deviation of 21, consis-
tent with previous randomized trials,""* a
power level of 0.8, an alpha level of .05,
and factored in a dropout rate of 10%.

Data Analysis
Primary and secondary outcomes were
analyzed using IBM SPSS Statistics Ver-
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sion 24.0 (IBM Corporation, Armonk,
NY), following the intention-to-treat
principle. Standard tests of the distribu-
tion of continuous data were undertaken,
and skewed data were transformed if ap-
propriate. If data were not normally dis-
tributed and could not be transformed,
then the data were handled nonparamet-
rically. Missing data were replaced using
multiple imputation for participants who
received their allocated intervention.>*
Little’s test was performed to ensure that
data were missing completely at random
and to determine the method for gener-
ating the imputed data sets." Regression
models were created using group alloca-
tion, age, and baseline values as predic-
tors. The estimates from 20 imputed data
sets were combined using Rubin’s rules.®

Continuous data were analyzed using
a linear regression approach to analysis

| RESEARCH REPORT ]

of covariance, with the baseline score for
each continuous outcome measure used
as a covariate.?®?® Dichotomous outcomes
were compared using relative and abso-
lute measures,? in addition to the number
needed to treat. To assess for differences in
adherence between groups, independent-
samples ¢ tests were used.

RESULTS

ARTICIPANTS WERE RECRUITED BE-

tween May 2016 and June 2017, and

their progress through the trial is dis-
played in FIGURE 4. Ten participants with-
drew from the trial after being randomized
but prior to receiving their allocated inter-
vention, and they were excluded from the
trial and the analyses, as recommended by
Fergusson and colleagues.”® A secondary
analysis of baseline characteristics was

- Unable to be contacted, n =1
- Withdrew from trial, n = 3

= Assessed for eligibility via Excluded. n = 107
£ telephone, n = 220 - Did not meet inclusion
g criteria, n = 59
i + Declined to participate,
- _ n=20
| Randomized, n _|113 | « Other reasons, n = 28
Allocated to foot orthoses, n = 57 Allocated to corticosteroid
- * Received allocated intervention, injection, n = 56
g n=>53 * Received allocated intervention,
‘g + Did not receive allocated n=50
= intervention, n = 4* « Did not receive allocated

intervention, n = 6*
- Unable to be contacted, n =4
- Withdrew from trial, n =2

.

y

Attended follow-up, n = 46
« Lost to follow-up,n=7

Week 4
Follow-up

Attended follow-up, n = 50
« Lost to follow-up, n =0

!

!

Completed questionnaires via
e-mail, n =44
+ Lost to follow-up, n =9

Week 8
Follow-up

Completed questionnaires via
e-mail, n =45
+ Lost to follow-up, n =5

.

:

Attended follow-up, n = 52

Week 12
Follow-up

* Lost to follow-up, n =1

Attended follow-up, n = 49
* Lost to follow-up, n =1

intervention.

]
FIGURE 4. Flow of participants through the trial. *Allocated to intervention but withdrew prior to receiving the

conducted that included all participants
who were randomized (n = 113). The with-
drawal of these participants did not affect
important baseline characteristics of age,
sex, body mass index, education, duration
of symptoms, and the primary outcome
measure of the FHSQ foot pain subscale
(APPENDIX, available at www.jospt.org). The
remaining participants had similar char-
acteristics at baseline (TABLE 1).

Primary Outcome

The results for the primary outcome
(pain measured with the FHSQ foot pain
subscale) are summarized in TABLE 2. At
week 4, corticosteroid injection was more
effective at reducing pain than foot ortho-
ses. At week 8, the groups reported simi-
lar pain levels. At week 12, foot orthoses
were more effective than corticosteroid
injection at reducing pain (FIGURE 5).
These findings did not reach the minimal
important difference value of 12.5 points
for the FHSQ foot pain subscale.

Secondary Outcomes

The results of secondary outcomes are
summarized in TABLE 2. For average pain
severity measured using a VAS, cortico-
steroid injection was more effective than
foot orthoses at week 4. This result met
the minimal important difference value
of 8 points for VAS average pain.’® At
weeks 8 and 12, the groups were similar.

o
=)

D
o
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S
S
n

FHSQ Foot Pain Subscale, points
(&)
o

w
o

4 8 12
Weeks
— Corticosteroid injection
Foot orthoses

]
FIGURE 5. The primary outcome measure, the FHSQ
foot pain subscale (0-100 points), presented as mean
and standard error. A higher value indicates less pain.
Abbreviation: FHSQ, Foot Health Status Questionnaire.
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For first-step pain measured using a VAS,
the groups were similar at weeks 4 and 8.
At week 12, however, foot orthoses were
more effective than corticosteroid injec-
tion. This result did not meet the minimal
important difference value of 19 points for
VAS first-step pain.

For overall improvement (TABLE 3),
participants in the corticosteroid injec-
tion group were 18% (95% confidence
interval [CI]: 3%, 36%) more likely to
report an improvement in their symp-
toms at week 4. Participants in the foot
orthosis group were more likely to report
an overall improvement at week 8 (15%;
95% CI: 4%, 31%) and week 12 (16%;
95% CI: -1%, 31%), but this did not reach
statistical significance.

For health-related quality of life mea-
sured using the EQ-5D, corticosteroid
injection was more effective at week 4.
However, this was inconsistent with the
EQ-5D VAS, which was similar for each
group. At weeks 8 and 12, the groups re-
ported similar values on the EQ-5D and
the EQ-5D VAS. The groups also report-
ed similar values for each time point on
the SF-36 physical and mental compo-
nent summaries.

The between-group differences were
similar on the remaining secondary
measures.

Adverse Events

The rate of adverse events is presented
in TABLE 4. Adverse events were generally
short term (of less than 1 week in dura-
tion) and consisted of swelling, a bruised
feeling, and pain in the corticosteroid in-
jection group and cramping, discomfort,
arch pain, and aching proximal to the feet
(eg, ankles or calves) in the foot orthosis
group. One participant who was random-
ized to receive foot orthoses experienced
a plantar fascia tear while running. This
participant remained in the trial and was
managed with activity modification and
supportive athletic taping until symp-
toms were reduced.

Adherence

The groups were similar in their adher-
ence to the stretching program at week
4 (t,, = -0.3, P = 773), week 8 (t, = 0.6,
P = .577), and week 12 (t,, = 0.5, P =
.628). Adherence to foot orthoses was
consistent at each time point. Partici-
pants reported that they used their foot

TABLE 1 PARTICIPANT CHARACTERISTICS AT BASELINE*
Characteristic Foot Orthoses (n = 53) Corticosteroid Injection (n = 50)
Age,y 429+109 449+12.8
Women, n (%) 33(62.3) 30 (60.0)
Weight, kg 881+215 869+217
Height, m 17+09 17+10
Body mass index, kg/m? 311+6.6 297+59
Education, y 155+27 151+£36
Duration of symptoms, mof 6(8) 6(8)
Allocated to preferred treatment, n (%) 21(396) 21(42.0)
Plantar fascia thickness, mm? 59+11 58+15
Foot Posture Index® 36+33 37+37
Ankle range of motion, deg

Knee extended 402+69 379£69
Knee flexed 459+83 447+73

*Values are mean + SD unless otherwise indicated.
Values are median (interquartile range).
“Based on the most painful foot.

indicates a normal foot posture.

§Scores range from -12 (highly supinated foot) to +12 (highly pronated foot). A score between 0 and 5

orthoses for an average of 6.6 + 0.7, 6.6
* 1.0, and 6.2 £ 1.5 days per week for an
average 0of10.1£3.5,9.2+£3.9,and 9.2 +
3.7 hours per day at weeks 4, 8, and 12,
respectively.

Cointerventions

At week 4, there were 3 participants in
the foot orthosis group who used coin-
terventions, including massage and
paracetamol with codeine. At week 8,
there were 4 participants in the corti-
costeroid injection group who reported
using an unspecified anti-inflammatory,
foot orthoses, massage, and a turmeric
supplement. At week 12, there were 4
participants in the foot orthosis group
who reported using codeine, diclof-
enac, paracetamol, and massage. In the
corticosteroid injection group, 4 par-
ticipants reported using diclofenac gel,
paracetamol and an offloading walker,
unspecified anti-inflammatories, and a
tart cherry supplement.

DISCUSSION

HIS TRIAL FOUND THAT CORTICO-
steroid injection is more effective
than foot orthoses for reducing

pain in the short term (week 4). How-
ever, in the longer term (week 12),
foot orthoses are more effective. The
8-point between-group difference ob-
served for the primary outcome of the
FHSQ foot pain subscale at weeks 4
and 12 is not greater than the mini-
mal important difference value of 12.5
points,’™ which indicates that the dif-
ference between these interventions
in the short and longer term may not
be clinically meaningful on average. As
might be expected, the findings of sec-
ondary outcomes that measured pain
(eg, VAS) support the results of the
primary outcome measure. The groups
were similar for the other secondary
outcomes: foot function, health-relat-
ed quality of life, self-reported physi-
cal activity, fear-avoidance beliefs, and
thickness and hypoechogenicity of the
plantar fascia.

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY | VOLUME 49 | NUMBER 7 | JULY 2019 | 495



Downloaded from www.jospt.org at on October 18, 2024. For personal use only. No other uses without permission.

Copyright © 2019 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

| RESEARCH REPORT ]

TABLE 2 CONTINUOUS PRIMARY AND SECONDARY OUTCOMES AND
ANCOVA-ADJUSTED BETWEEN-GROUP DIFFERENCES
e |
Outcome/Measure Foot Orthoses (n = 53) Corticosteroid Injection (n=50)  Between-Group Difference’  t Statistic P Value
Primary: foot pain
FHSQ foot pain subscale
Baseline 384+173 385+170
4wk 657 +194 7394216 -82(-15.8,-0.6) 21 034
8wk 674+219 66.1+26.1 12(-78,10.3) 03 790
12 wk 73.4+209 64.8+26.0 85(0.2,16.8)° 2.0 045
Secondary
Average pain severity (VAS")
Baseline 511+167 56.8+179
4wk 218+212 206+211 88(07169) 2.1 033
8wk 26.8+254 336+311 -52(-16.2,5.8) -09 .356
12 wk 204+217 287+269 -6.7(-16.1,2.7) -14 164
First-step pain severity (VAS")
Baseline 68.2+149 725+16.4
4wk 306+ 26.6 226+229 92 (-0.4,18.8) 19 060
8wk 259+254 337+312 -6.4 (-174, 4.6) -11 254
12 wk 198+20.0 36.3+30.8 -137(-235,-39) 27 006
Foot function (FHSQ* foot function subscale)
Baseline 63.6+23.3 5971244
4wk 815+167 84.4+190 -4.4(-10.2,14) =il 135
8wk 8l7+195 824+217 -2.1(-92,49) -06 558
12 wk 879+147 839+204 2.3(-34,80) 0.8 427
Health-related QoL (EQ-5D1)
Baseline 92+24 96+23
4wk 85+29 73+19 13(04,2.3) 2.8 005
8wk 82+28 82+29 02(-08,12) 04 686
12 wk 69+16 75+2.3 -04(-11,0.3) -11 285
Health-related QoL (EQ-5D1 VAS')
Baseline 716178 787+151
4wk J//SERI8T 810+149 -12(-6.3,39) -04 648
8wk 759+167 76.0+209 2.2(-49,94) 06 537
12 wk 794+139 791+179 31(-27.89) 10 .300
Health-related QoL (SF-36* PCS)
Baseline 452174 452475
4wk 471478 481+67 -11(-35,14) -0.8 406
8 wk 4831+6.8 4836+74 -05(-2.8,19) -04 689
12 wk 495+6.2 485+6.6 10(-10,3.1) 09 325
Table continues on page 497.

Strengths and Limitations

This was a robust randomized trial in
which the groups had similar baseline
characteristics, bias was minimized by
allocation concealment and blinded out-
come assessment, there were few partici-
pant dropouts, and there was adequate

statistical power. Furthermore, the find-
ings are generalizable and should be eas-
ily implemented. We used appropriately
contoured, prefabricated foot orthoses
that are relatively inexpensive and easy
to access and administer. For the corti-
costeroid injection, radiologists from the

community administered the injections
using a common technique and a widely
used corticosteroid.

Due to the nature of the interventions,
it was not possible to blind the partici-
pants or researchers who provided the in-
terventions, although the therapists were
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TABLE 2 CONTINUOUS PRIMARY AND SECONDARY OUTCOMES AND
ANCOVA-ADJUSTED BETWEEN-GROUP DIFFERENCES (CONTINUED)
Outcome/Measure Foot Orthoses (n = 53) Corticosteroid Injection (n=50)  Between-Group Difference’  t Statistic P Value
Health-related QoL (SF-36* MCS)
Baseline 514+89 52.8+8.2
4wk 511+111 52.8+90 -05(-3.121) -04 706
8wk 512+89 541+76 -19(-43,04) -16 100
12 wk 526+79 53.3£6.8 00(-2.2,23) 0.0 978
Self-reported physical activity (7-Day PAR**)
Baseline 41990 + 16575 3853.6£1395.6
4wk 4332.8 £17979 38839+17011 1819 (-319.3,683.2) 07 A77
8wk 3762.6 +£1350.1 3564.2+£1313.3 =319 (-361.1, 2971) -02 849
12 wk 42957 +£23869 40017 £1720.0 -8.8(-630.3, 612.8) 0.0 978
Pain-related fear-avoidance beliefs (FACS')
Baseline 30.8+180 296+16.6
4wk 22.3+191 195+16.1 2.0(-34,74) 07 460
8wk 218+188 202+172 07 (-4.4,59) 0.3 173
12 wk 165+16.8 189+18.3 -30(-84,23) -11 270
Plantar fascia thickness, mm#
Baseline 59+11 58+15
4wk 57+14 5314 0.3(-01,07) 17 083
12 wk 57+12 58+16 -01(-05,0.2) -06 521
Days of work lost
Baseline 01£0.3 00+01
4wk 02+11 02+10 0.0(-04,04) 04 690
8wk 07+38 03+£19 04 (-07,15) =0 603
12 wk 02+07 00+£04 01(-01,0.3) 10 298
Sessions of sport or exercise lost
Baseline 21325 1721
4wk 13+26 11+£26 02(-08,1.2) 04 651
8wk 21+46 20£49 01(-18,19) 01 944
12 wk 10+32 15+38 -0.5(-18,09) -07 492
Abbreviations: ANCOVA, analysis of covariance; EQ-5D, European Quality of Life-5 Dimensions questionnaire; FACS, Fear-Avoidance Components Scale;
FHSQ, Foot Health Status Questionnaire; MCS, mental component summary; PAR, Physical Activity Recall; PCS, physical component summary; QoL, quality
of life; SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey; VAS, visual analog scale.
*Values are mean + SD.
Values in parentheses are 95% confidence interval.
“Scores on the FHSQ range from 0 (most pain/worst function) to 100 (no pain/best function,).
SStatistically significant finding.
IScores on the VAS range from 0 (no pain/best health state) to 100 (worst pain/worst health state).
IScores on the EQ-5D range from 5 (best health state) to 25 (worst health state).
*Scores on the SF-36 range from 0 (worst quality of life) to 100 (best quality of life).
“Scores on the 7-Day PAR are presented as daily energy expenditure (kilocalories per day).
"Scores on the FACS range from 0 (no fear-avoidance beliefs) to 100 (extreme fear-avoidance beliefs).
“Measured sonographically.

not involved with other parts of the trial,
such as group allocation, outcome assess-
ment, and data analysis. Because a similar
proportion of participants in each group
received their preferred intervention, the
lack of participant blinding should not

have led to bias from resentful demoraliza-
tion.” In addition, the participants recruit-
ed into this trial were, on average, younger
by approximately 5 to 10 years than those
in previous trials,>*'72% which may have
been due to a method of recruitment (so-

cial media) not used in previous trials. Fi-
nally, a true “no-treatment” control group
was not included, given that previous tri-
als have demonstrated the effectiveness of
both interventions compared to sham or
placebo.4,23,40,42,4~44
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Comparison of Findings

With Previous Research

For the primary outcome of pain, our
findings are consistent with those of
previous research'®2°#* that found corti-
costeroid injection to be more effective
at week 4. The findings of this trial com-
pared with those of previous trials were
less clear at week 12, when foot orthoses
were found to be more effective than cor-
ticosteroid injection. In contrast, Kriss'
found that corticosteroid injection was
more effective than foot orthoses, while
Lynch and colleagues®® found that the
effectiveness of both interventions was
similar. The inconsistency in findings
may be explained by the interventions
provided. For example, Kriss' used a soft
“anti-pronatory pad” rather than a true
foot orthosis, whereas Lynch and col-

| RESEARCH REPORT ]

leagues®® used customized foot orthoses
and supportive foot taping in combina-
tion. In addition, the group sizes in the
trial by Lynch and colleagues® (approxi-
mately n = 30) were reduced by a high
participant dropout rate (approximately
n = 10 per group), which could have re-
duced the power to detect differences be-
tween groups. Consequently, differences
in the foot orthoses and statistical power
between our trial and previous trials may
explain the inconsistent findings.

Unanswered Questions

and Future Research

The findings indicate that corticosteroid
injection is more effective than foot or-
thoses in the short term and that foot
orthoses are more effective in the longer
term. Future research should evaluate the

additive effect of each treatment to un-
derstand whether combining treatments
can optimize patient outcomes. Further-
more, to understand the effectiveness
in the community, we recommend that
future trials be multicentered and com-
munity based.

Finally, this trial did not follow partici-
pants past week 12, and there are limited
data on the effectiveness of each treatment
after this time point.’*?* Only 1 trial that
compared foot orthoses to corticosteroid
injection followed participants beyond
week 12, and this trial found that both
groups were similar at week 24. Thus, it
is important to understand the long-term
effects of corticosteroid injection and foot
orthoses for people with plantar heel pain.
We recommend that future trials measure
outcomes for longer periods.

DicHOTOMOUS SECONDARY OUTCOMES, RELATIVE RiSK, RELATIVE BENEFIT

UL INCREASE, ABSOLUTE BENEFIT INCREASE, AND NUMBER NEEDED TO TREAT
Foot Orthoses Corticosteroid

Outcome (n=53) Injection (n = 50) Relative Risk" Relative Benefit Increase’  Absolute Benefit Increase’ ~ Number Needed to Treat"
Overall improvement

4wk 43(81) 48(96) 118 (1.03,1.36) -018 (-0.36, -0.03)% -0.15(-0.28,-0.02)8 -7 (-4, -44)

8wk 45 (85) 36 (72) 0.85(0.69,1.04) 0.15(-0.04, 0.31) 013 (-0.03,0.28) 8(-33,4)

12 wk 47 (89) 37 (74) 0.83(0.69, 1.01) 016 (-0.01, 0.31) 015(-0.01, 0.29) 7(-216,3)
Hypoechogenicity"

Baseline 35 (66) 35(70)

4wk 35 (66) 32(64) 097 (073,1.29) 0.03 (-0.29, 0.27)1 0.02 (016, 0.20)1 49(-6,5)

12 wk 25 (47) 27 (54) 114 (078,1.68) -0.14 (-0.68, 0.22)! -0.07 (-0.25, 0.12)1 -15 (-4,8)

Values in parentheses are 95% confidence interval.

SStatistically significant findings.
'Measured sonographically.

*Values are event rate (percent). The corticosteroid injection group was considered the experimental group for all calculations.

*Measured with a 15-point global percetved rating of change, dichotomized to “improved” (if the participant rated his or her change to be “a little better” or
higher) or “not improved” (if the participant rated his or her change to be “about the same, hardly any better at all” or lower).

"Represents a relative risk reduction and absolute reduction.

SELF-REPORTED ADVERSE EVENTS, RELATIVE RiSK, RELATIVE RiSK REDUCTION,

TABLE 4
ABSOLUTE Risk REDUCTION, AND NUMBER NEEDED TO HARM
Time Point Foot Orthoses* Corticosteroid Injection* Relative Risk  Relative Risk Reduction' Absolute Risk Reduction’ Number Needed to Harmt
0-4 wk 746 950 118(0.48,292) -018(-192,0.52) -0.03(-018,013) 36(-6,8)
5-8 wk 4 3/45 042 (011, 1.52) 0.58 (-0.52, 0.88) 0.09 (-0.04, 0.23) 11(-22,4)
9-12 wk 5/52 3/49 0.64 (0.16, 2.52) 0.36 (-1.52, 0.84) 0.03 (-0.08, 0.15) 29(-12,7)

Values in parentheses are 95% confidence interval.

*Values are event rate. The corticosteroid injection group was considered the experimental group for all calculations.
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CONCLUSION

UR FINDINGS INDICATE THAT CORTI-

costeroid injection is more effective

than foot orthoses at reducing pain
in the short term; however, foot ortho-
ses are more effective at reducing pain in
the longer term. Although these findings
are statistically significant, they may not
be clinically meaningful, which suggests
that, on average, patients may not notice a
difference between the interventions. Ac-
cordingly, based on the findings of this tri-
al, health professionals can advise patients
with plantar heel pain that corticosteroid
injection is more effective than foot ortho-
ses in the short term but that this effect
does not last, and appropriately contoured
foot orthoses are more effective than cor-
ticosteroid injection in the longer term. ®

EEKEY POINTS

FINDINGS: At week 4, corticosteroid in-
jection reduced the primary outcome
measure of foot pain by a significant
difference of 8.2 points (0-to-100 scale)
compared to foot orthoses. At week 12,
foot orthoses reduced foot pain by a
significant difference of 8.5 points com-
pared to corticosteroid injection.
IMPLICATIONS: Health professionals can
advise patients with plantar heel pain
that corticosteroid injection is more ef-
fective than foot orthoses in the short
term, but that foot orthoses are more
effective than corticosteroid injection in
the longer term.

CAUTION: The between-group differences
observed for the primary outcome mea-
sure of foot pain at weeks 4 and 12 are less
than the minimal important difference
value of 12.5 points, which indicates that
the difference between these interventions
may not be clinically meaningful.
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APPENDIX

COMPARISON OF BASELINE PARTICIPANT CHARACTERISTICS FOR PARTICIPANTS WHO WERE
RANDOMIZED (N = 113) VERSUS THOSE WHO RECEIVED AN INTERVENTION (N =103)*

Participants Who Were Randomized Participants Who Received an Intervention

Corticosteroid Overall Sample Corticosteroid Overall Sample

Characteristic Foot Orthoses (n=57) Injection (n = 56) (n=113) Foot Orthoses (n=53) Injection (n = 50) (n=103)
Age,y 425+110 447 +129 436+119 429+109 449+12.8 438+117
Women, n (%) 35(614) 33(589) 68 (60.2) 33(62.3) 30(60.0) 63(61.2)
Body mass index, kg/m? 312466 295+57 30.3+6.3 311+6.6 297+59 304+6.3
Education, y 156+2.8 149+34 152+31 1565+27 151436 153431
Duration of symptoms, mof 6(8) 6(8) 6(8) 6(8) 6(8) 6(8)
FHSQ foot pain subscale 409+169 371+173 391+172 384+173 385+170 384+169

Abbreviation: FHSQ, Foot Health Status Questionnaire.

*Values are mean + SD unless otherwise indicated.

"Values are median (interquartile range).

“Scores on the FHSQ range from 0 (most pain/worst function) to 100 (no pain/best function).
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