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HISTORY
When I was a Director on the APTA 

Board of Directors (BOD) in March 2007, 
the APTA BOD had a Mega Issues Discus-
sion on the PTA. �e results of that discus-
sion in summary revealed the following: 

�at APTA develop and communi-
cate best practice service delivery models 
for a variety of practice settings that 
promote safe, effective, and efficient 
utilization of the Physical �erapist 
Assistant. �e models should also clearly 
define the roles and responsibilities of 
the Physical �erapist and Physical 
�erapist Assistant in assuring effective 
communication, professional relation-
ships, competent service delivery, assess-
ment of ongoing clinical competence; 
and skill development.
Source: http://www.apta.org/
PTinMotion/2009/6/PTAViewpoint/
Further discussions following this direc-

tive led to an additional charge from the 
APTA BOD to establish a task force that 
included Board members, physical thera-
pists (PTs), and physical therapist assistants 
(PTAs) (required to have experience work-
ing as part of the PT/PTA team in a clinical 
environment) to determine appropriate post 
entry-level pathway education for the PTA 
considering APTA positions, policies, stan-
dards, etc. �is group was called Educational 
Pathways of the PTA Task Force.

http://www.apta.org/VolunteerGroups/
TaskForce/EducationalPathwaysPTA/ 

One of the strategies recommended 
by the Educational Pathways of the PTA 
Task Force, became the framework for the 
Advance Proficiency Pathways Program 
whose purpose was to advance the post entry 
education for the PTA through providing 
a core group of courses with knowledge 
exams including content specific courses and 
mentored clinical experience for a formal 
authorization of advance knowledge, skills, 
and abilities. During the fall of 2012, a call 
out letter from APTA BOD, Shawne Soper, 
Speaker of the House and Chair of the PTA 
Education Pathways Task Force, to Section 
Presidents requested a workshop meeting at 

President’s
Corner

Call to PTA Members of the Academy 
of Orthopaedic Physical Therapy: 
Why the Lack of Involvement with 
Lots of Opportunities? What More 
Can the Academy do for You?

CSM 2013 to direct and create content that 
should be included for PTAs working spe-
cialty areas of physical therapist practice.

In 2011,the residing Orthopaedic Sec-
tion President, Jay Irrgang, PT, PhD, 
announced that the Orthopaedic Section 
was committed to this initiative and through 
the BOD assigned and authorized me as the 
chair of a task force to complete the ortho-
paedic specialty framework for the program. 
�e task force comprised of PTs and PTAs 
not only considered all relevant APTA docu-
ments including the PTA practice algorithm, 
etc. but also the framework within the third 
revision of the Guide to Physical �erapist 
Practice. �e Section task force worked on 
this project for 5 years and included devel-
opment and analysis of a survey sent to the 
Orthopaedic Section’s 17,550 members. 
From the results of that survey, the task force 
reviewed the data and developed an educa-
tional content format from which Ortho-
paedic Section members validated advanced 
proficiency skills they expected for the physi-
cal therapist assistant to perform within 
an orthopaedic setting. �e Orthopaedic 
Section delivered their findings and recom-
mendations to APTA for their development 
of the PTA Advance Proficiency Pathway 
content for orthopedics. Currently, the 
advance proficiency pathways opportunities 
are available for PTAs in the following areas 
of practice: Acute Care, Cardiopulmonary, 
Geriatric, Oncology, Orthopedics, Pediat-
rics, and Wound Management.

When I took office as President of the 
Orthopaedic Section, I met with the PTA 
Caucus which included Amy Smith and 
Shawn Bagbey along with several others. 
�e intent of the meeting was to let the 
Caucus know that the Orthopaedic Section 
was committed to helping the PTA through 
its completion of the Advance Proficiency 
Pathways opportunities in addition to pro-
viding growth opportunities within our PTA 
Education Interest Group structure. We 
also discussed the concern made from the 
Caucus that the Orthopaedic Section was 
not permitting PTAs to participate in its 
advanced clinical courses that were designed 

for the physi-
cal therapist. 
�e Caucus also recommended that the 
Orthopaedic Section improve its access for 
PTAs to information on our website and 
involve them in development of our educa-
tion programs.

In my 5½ year tenure as Orthopaedic Sec-
tion President combined with Jay Irrgang in 
his tenure, our PTA initiatives have included 
providing almost 10 years of manpower and 
financial support by: 
1. completing our practice survey/analysis 

for advancing postgraduate PTA educa-
tion within the orthopaedic setting;

2. developing and delivering an educational 
format for the APTA PTA Advance Pro-
ficiency Pathways Program;

3. creating improved information for our 
PTA Education Interest Group on our 
website;

4. offering publishing opportunities to 
PTAs;

5. providing presentation programming 
opportunities at CSM;

6. opening meeting opportunities at CSM 
to meet with PTA members to inquire 
about meeting their needs through cor-
respondence, the website, and along 
those lines provided opportunities for 
face-to-face and conference call meet-
ings; and

7. opening our advanced programming for 
PTs to include the PTAs in the frame-
work of the APTA PT:PTA team algo-
rithm that included:

 a. integrating that information on our 
website and within the framework 
of our advanced clinical annual 
meeting;

 b. adjusting different educational 
objectives and special orientation 
to all PTAs before programing, so 
they were well informed of expecta-
tions throughout the delivery of the 
educational experience; and

 c. providing face-to-face lunchtime 
meetings with our PTA participants 
to get feedback on meeting their 
needs.
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RESULTS
With all these efforts on behalf of our 

PTA members over the past 10 years, the 
Academy of Orthopaedic Physical �erapy 
has seen absolutely no interest from PTAs for 
engagement in our CSM educational pro-
gramming, educational opportunities within 
our independent study courses, publishing 
in our clinical magazine OPTP, meeting at 
CSM, or participating in conference call 
opportunities to enhance PTA opportunities 
within the Section. In sole reference to our 
advanced Annual Orthopaedic Meeting over 
the past 3 years, we had an attendance of 
only 9 PTAs for 2 years and 2 PTAs this year.

PLAN
Even though perplexed and frustrated in 

reconciling the lack of involvement we have 
witnessed across our efforts, we have not given 
up on our desire to facilitate and achieve high 
quality PTA participation within the general 
membership and PTA leadership opportu-
nities within the PTA EIG. In the upcom-
ing weeks, Jason Oliver PTA (current PTA 
EIG Chair) and I along with the Academy 
BoD, will once again be contacting the PTA 
leadership within APTA, as well as other PTs 

and PTAs across leadership and membership 
to inquire about other recommendations 
and strategies we might employ to enhance 
opportunities and involvement of PTAs in 
the Academy of Orthopaedic Physical �er-
apy. From this, we also are considering sur-
veying the membership for ideas and if so we 
invite your input in that action. Lastly, I look 
forward to hearing from any member of the 

Academy of Orthopaedic Physical �erapy 
regarding their thoughts and recommenda-
tions in addressing our concern and desire 
for creating value and opportunity for our 
PTA members. 

As it is appreciated that many hands 
make light work, let’s all work together on 
this!
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�is familiar phrase has likely become
a part of pop culture forever. For the actor/
spokesperson, Paul Marcarelli, it made him 
a very wealthy pitchman. �ere have been 
reports that Mr. Marcarelli’s net worth of 
around $10 million came almost entirely 
from those commercials. In marketing circles, 
his switch from Verizon to Sprint was almost 
viewed as scandalous. Sprint keenly crafted a 
creative strategy of its own by having him be 
the most credible person to tell everyone that 
NOW all networks are the same, but that 
only Sprint can give you the best value for 
the same network quality! 

With so many interruptions vying for our 
attention today, it is easy to lose the focus 
on the task at hand and falsely believe that 
we can multi-task to the same level as giving 
our undivided attention to the present. �e 
irony is that as more communication devices 
and methods become available, it appears 
the more the quality of good old human-to-
human communication suffers.

Putting all the marketing hype and com-
mercialism aside, clinicians unequivocally 
relate to this communication mantra in 
patient care. Our time and ability to relate 
to patients through education, motivation, 
and just overall general empathy makes us a 
valued but scarce resource in today’s health 
care system. However, as of late this seems to 
be under attack by societal trends and new 
emerging norms. 

Not a day goes by without someone get-
ting “burned” for a regretful post or mis-
represented tweet. Effective communication 

requires practice and adaptability to new 
forms of communication and above all a 
healthy dose of common sense. Today’s com-
munication modes are not accompanied with 
any formal training program with regard to 
etiquette and the amplification effects associ-
ated with communicating rapidly to a world-
wide audience. �e health care arena is not 
immune to the pressures to embrace new 
communication modes. Business and mar-
keting gurus constantly advocate that clinics 
and providers jump into social media. �is 
can be a slippery slope. Not only in terms 
of marketing but also privacy and HIPAA 
concerns. It is now commonplace to login to 
patient-based web portals to achieve imme-
diate access to garner patient records and 
test results. �e irony is that without having 
a layman’s interpretation of such medical 
jargon, reports can often lead to frustration, 
confusion, and unneeded anxiety. Data com-
promises and hacking breeches also occur at 
the cost of the luxury of immediate commu-
nication and access. 

All this aside, let’s just deal with com-
munication from the standpoint of its lowest 
common denominator: one-to-one inter-
action. Today, clinicians are asked to treat 
multiple patients, document more, and in 
general oversee duties and responsibilities 
that at times can be humanely impossible 
without a sacrifice of quality. 

Yes…I get it; the pressures of staying 
profitable supersede the idealisms of utopia 
treatments of seeing one patient an hour. 
Understandably, it is hard to do good things 
if you cannot balance the accounting ledger. 
When time is shortening, usually the first 
thing that gets shortened is direct communi-
cation. But the breach in communication is 
not all on us as a provider. I can count more 
than a few times when therapy consults have 
been interrupted by patients choosing to 
remain tethered to their cell phones in a clas-
sically conditioned Pavlovian response. Such 
is the world in which we live. 

Obviously not only is this trend frustrat-
ing to therapist and patient alike, but also to 
the student intern. Students justifiably focus 
intensively on learning the mechanics of care 
such as manual skills, modality use, device 
fittings, etc. �e priority becomes consuming 
for your own use rather than conveying to the 
consumer. Communication skills often take 
a back seat. Time management and listening 
skills are hard to teach to a generation that 

Editor’s Note Can You Hear Me Now?
Christopher Hughes, PT, PhD, OCS, CSCS

has literally been weaned on the attention 
deficit technologies of texting, tweeting, You-
Tube, and Facebook postings. If you cannot 
make your point in 280 characters words, 
then I am moving on! �ese privileges may fit 
within the genre of today, but it contradicts 
everything that is sacred in the patient pro-
cess…communication in any form, verbal, 
non-verbal, or written is one of the most 
essential aspects of our job. Nothing irritates 
a patient more (anyone for that matter) than 
not being heard. Patients routinely complain 
not only of brief encounters with providers 
but also of the frustrations they have when 
providers interrupt, monopolize, assume, and 
just cut off their expression of why they have 
sought care and advice. Busy clinics can be a 
breeding ground for misplaced assumptions, 
rushed care, and ultimately, costly mistakes.

So if we cannot go back to the good old 
days and spend all the time we would like 
with patients, we should at least place a pre-
mium on the time we do have with them. 
We should treat that time as the sanctuary it 
is and recognize it as a time to professionally 
collect, assimilate, and highlight our empathy 
and decision-making skills at various levels.

In my opinion, the following recommen-
dations will never go out of style:

• Include introductory pleasantries and
smile.

• Make eye contact.
• Stay organized with your interview.
• Do not appear rushed, even if you are.

Take the time.
• Keep the conversation relevant.
• Use concise words and speak clearly.
• Listen without interrupting.
A simple resource advocated to improve

communication from the patient perspective 
is a trademarked program called Ask Me 3 
created by the National Patient Safety Foun-
dation.1 Ask Me 3 is a patient education pro-
gram designed to enhance communication 
between patients and health care providers. 
Patients are encouraged to become active 
members of their health care team and pro-
mote improved health outcomes. �e pro-
gram recommends patients pose 3 questions 
to their health care providers: 

In continuing with our sup-
port of faculty-student research, 
I am pleased to present 5 manu-
scripts from the PT faculty and 

students in the DPT program at the George 
Fox University. �ese papers represent the 
culmination of the program's emphasis on 
evidence-based practice and research. George 
Fox University's Doctor of Physical �erapy 
(DPT) program emphasizes a problem-solv-
ing, evidence-based approach to learning and 
integrates clinical research into the practice 
of physical therapy. A sincere thanks to Dr. 
Jeff Houck, PT, PhD, Director of Research in 
the DPT program at George Fox University 
and also to the all the students and faculty for 
presenting their work!
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1. What is my main problem?
2. What do I need to do?
3. Why is it important for me to do this?
If clinicians recognize these 3 patient needs, then it will be easier to

tailor our communications accordingly.
Today, patients recognize they can play an active role in getting 

better. Not only do they have immediate access to more information, 
they are more comfortable questioning decisions. When commu-
nicating our roles and expertise clearly, these two emerging patient 
characteristics can be attributed to care rather than deficits in a patient-
centered care model. 

In conclusion, let’s not forget the big “C” which in this context 
stands for caring. Skilled clinicians have this attribute in spades and it 
often can equal the playing field in a number of ways. If you care, then 
everything you do and say becomes validated just a little more and car-
ries just a little more credibility. Patients who experience a good rap-
port with their therapist are more likely to be satisfied with their care, 
share pertinent information to allow for accurate diagnosis of their 
problems, follow advice, and ultimately comply with any prescribed 
treatments. In the end, patients do not care how much you know until 
they know how much you care! Lastly, thanks for finishing this edito-
rial. Oh, who am I kidding, I lost you at the 280th character!

REFERENCE
1. Institute for Healthcare Improvement. Ask Me 3: Good Questions

for Your Good Health. www.ihi.org/resources/Pages/Tools/Ask-Me-
3-Good-Questions-for-Your-Good-Health.aspx. Accessed August
19, 2018.
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ABSTRACT
Background and Purpose: Collaborative 

medical doctor/physical therapist primary 
care services are not described in the litera-
ture. �e 2 purposes of this observational 
study were to describe a collaborative medi-
cal doctor/physical therapist primary care 
service, and to describe simple, one question, 
outcomes including patient acceptable symp-
tom state (PASS), global rating of normal 
function (GRNF), and success of treatment 
(SOT) at intake, 1 to 7 days, and 45 to 60 
days follow-up. Methods: Patients were seen 
for 1 to 2 visits and typically received exer-
cise, hands on treatment, ie, manual therapy, 
and education. Medical doctor/physical ther-
apist collaborative encounters and provider 
training are described. Outcome measures 
were recorded at the first visit, via phone once 
between 1 to 7 days and once between 45 to 
60 days. Descriptive data was calculated at 
each time point. Findings: Examples of col-
laborative diagnosis and treatment oppor-
tunities are tabulated. A total of 31.9% of 
patients were PASS Yes at intake (n=402). At 
1 to 7 days (n=157; 50.3%) and 45 to 60 
days (n=93; 55.9%), the proportion of PASS 
Yes patients were higher. �ere was little dif-
ference in the GRNF scale at any follow-up. 
At 45 to 60 days, the SOT question indicated 
most patients (45.7%) reported “improved” 
and 29.3% of patients reported as “partly 
cured” or “cured.” Clinical Relevance: Col-
laborative opportunities for diagnosis and 
treatment in primary care are provided. A 
model using the PASS, GRNF, and SOT 
questions for judging the urgency which a 
service needs modification to meet patient 
needs is proposed. Conclusion: A collabora-
tive medical doctor/physical therapist model 
is a viable option to improve primary care 
services. �is descriptive data suggests some 
level of success, however, there is little rel-
evant data for comparison. 

Key Words: patient acceptable symptom 
state, global rating of normal function, 
interprofessional model 

INTRODUCTION
Models of primary care physical therapy 

services have tended to focus on direct access 
rather than collaborative models.1-3 Medi-
cal providers are motivated to collaborate 
with the specialist because of the potential to 
improve care and reduce provider burden.4

Low staff and other factors contribute to poor 
provider satisfaction and retention making 
health reform difficult in primary care.4 By 
having a physical therapist take on respon-
sibilities in primary care, the potential to 
implement neglected, well-supported, health 
initiatives may become realistic.5,6 �is paral-
lels suggestions to integrate primary care and 
specialty care (ie, physical therapy) around a 
particular set of patient needs (ie, musculo-
skeletal problems) to increase value and lower 
costs.7 In addition, organizing teams around 
patient needs fits well into existing integrative 
models of care delivery in primary care.8 �e 
motivations for physical therapists to collab-
orate in primary care include the opportunity 
to directly address patient needs1 with imme-
diate access to patients that would benefit 
from physical therapy.2 �e proportions of 
patients in primary care are typically older, 
female, and frequently present with multiple 
medical problems.9,10 Addressing the needs of 
these patients may be better managed by a 
team integrating services in primary care.7 

Developing an effective service for 
patients with musculoskeletal (MS) com-
plaints that documents patient recovery as 
a routine part of primary care remains elu-
sive.11-13 Although benefits of early physical 
therapy show promise,14-16 more data is nec-
essary. For example, one clinical trial found 
little benefit of early 4 session treatment for 
low back pain.14 However, “triage” physical 
therapy, described as an evaluation with min-
imal treatment of advice and exercise, and 

follow-up of 1 to 2 visits demonstrated ben-
efits.17-20 Assessment of triage consultation 
demonstrated better outcomes for health 
state, and several outcomes on a validated 
Quality from the Patients Perspective Ques-
tionnaire.18-20 Studies also noted decreased 
imaging and other medical services com-
pared to usual care.17 However, existing stud-
ies do not use a patient-reported outcome 
(PRO) that quantifies patient health status to 
define the value of therapist involvement in 
primary care. Currently there is no practical 
feedback provided to the therapist in primary 
care to determine the outcomes. Providing 1 
to 2 treatment services in primary care will 
require outcome assessments to determine if 
the minimal services are improving patient 
health outcomes, experiences, and are cost 
effective.12 

Use of disease specific outcome mea-
sures appears impractical given the multiple 
diagnoses of patients attending primary 
care. New instruments that measure generic 
health domains like the Patient Reported 
Outcome Information Management System 
(PROMIS) show some distinct advantages.13

However, wide spread implementation of 
these computer adaptive measures requires 
strong technology support and provider 
adoption.21 Another alternative is simple 
dichotomous generic measures such as patient 
acceptable symptom state (PASS),22,23 global 
rating of normal function (GRNF),20 and 
success of treatment (SOT).21 �ese single 
question measures are simple and provide 
distinctly different views of patient outcome. 
�e PASS is a yes or no question that asks
patients if they are currently satisfied with
their level of symptoms and activity.22-27 �is
question gives a measure of whether patients
are able to live with their current state of
health. In contrast, the GRNF asks patients
to rate whether their joint or body region is
normal on a 0 to 10 scale.28 �e GRNF likely
provides an internal reference of whether the
patient senses his or her body as normal. �e
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SOT question focuses on the outcome of 
the provider experience, asking the patient 
simply if he or she considers the “…treat-
ment a success?”29 �e response choices are 
“Not Helped,” “Improved,” “Partly Cured,” 
and “Cured.” While these 3 questions are 
relatively quick to administer, and the infor-
mation provided is fairly general, together 
they suggest whether the patient’s current 
state is “livable” (PASS Yes), consider his or 
her body “normal” (GRNF), and whether the 
treatment provided was a success (SOT). All 
are separate and relevant benchmarks of the 
effectiveness of a service. 

�e purpose of this case report was to 
describe the collaborative physical therapist/
medical doctor model of care and report on 
simple generic PROs (PASS, GRNF, and 
SOT) at appropriate intervals after care. �e 
hypothesis was that these outcome measures 
would provide a global evaluation regarding 
primary care services sufficiently useful to 
determine how well the collaborative medical 
doctor/physical therapist service was meet-
ing patient needs as defined by the 3 PRO 
measures.

 
Description of Collaborative Medical 
Doctor /Physical �erapist Primary Care 
Service

Patients attending primary care physical 
therapy services between August 2016 and 
June 2018 were included in this analysis. �e 
only eligibility criteria were that each partici-
pant consented at intake to allow their data 
to be used for research. A review of 1,288 
records showed that the average patient was 
54.7 ± 19.2 years old and 63% were female. 
�e proportion of body region/joints affected 
was by a large margin associated with the 
spine 46.3%, with the next highest regions 
being the knee 12.8%, shoulder 11.7%, and 
hip 10.7% (Figure 1). 

�e collaborative medical doctor/physi-
cal therapist primary care service consisted 
of evaluation and treatment during the pri-
mary care visit. One physical therapist was 
staffed to service 13 medical doctors and 6 
physician assistants. �e medical doctor/
physician assistant identified patients as they 
came in with MS complaints for consultation 
with physical therapy, which occurred either 
together with the medical doctor/physician 
assistant or after the medical doctor/physi-
cian assistant completed the encounter. �e 
physical therapy service included (1) consul-
tation for diagnosis or treatment related deci-
sions, (2) co-treatment with the provider, and 
(3) independent treatment unique from the 
medical doctor/physician assistant provider 

(Table 1). Consultation typically involved 
discussion of diagnosis, need for imaging, 
and benefit of referral or specific treatments. 
Co-treatment among providers occurred 
often. Patients frequently mention MS com-
plaints as a secondary rather than a primary 
medical problem. Note that typical patients 
this age attending primary care have mul-
tiple chronic illnesses they are managing.9,10

�ese patients were best cared for using a co-
treatment approach, providing both medical 
doctor/physician assistant medical consulta-
tion and physical therapy consultation in a 
single appointment. Independent diagnosis 
and treatment also occurred frequently. �ese 
patients would benefit in a direct access, fee 
for service model. 

Documentation showed that a major-
ity of patients receiving physical therapy 
care in this model were instructed in exer-
cise and education. A review of therapist 
notes of 1,285 patient encounters showed 
that patients received one or more hands on 
treatments such as manual therapy, exercise, 

education, and referral for further treatment 
(Figure 2). Time with patients varied from a 
few minutes to 45 minutes depending on the 
type of problem, patient needs, and patient 
availability. 

�erapist training involved preparation 
and ongoing training to address provider 
and patient needs. Prior to implementation, 
imaging related clinical practice guidelines 
were reviewed including cervical spine,30,31 

low back pain,32 shoulder,33 and knee.34 In 
addition, clinical practice guidelines for 
low back pain35 and neck pain36 were also 
reviewed. �roughout the trial period one-
half day “bootcamps” were held between a 
team of 3 and 4 providers covering the ser-
vice. To address patient needs, specific areas 
were identified by the medical doctor/physi-
cian assistant providers and became the focus 
of these training sessions. �ese sessions 
included training on a mixture of topics 
including cognitive behavioral approaches to 
pain with an emphasis on spine related prob-
lems.37,38 �e work of O’Sullivan and the 

Figure 1. Typical patient by age, gender, and joint or body region of musculoskeletal 
problem. 
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concept of guided behavioral experiments 
were emphasized.39,40 Basic spinal manipu-
lation techniques were also practiced and 
shared among practitioners with an emphasis 
on standard techniques.41 Also, the benefits 
of “stay active” advice42 and principals of 
behavior change to engage in physical activ-
ity were reviewed.43 

Provider (medical doctor/physician assis-
tant) training included quarterly in-services 
and challenging beliefs of targeted providers. 
Working with the medical director, specific 
targeted areas were presented for collabora-
tion with the providers. �e training sessions 
included (1) introduction of the collab-
orative medical doctor/physical therapist 
model, (2) two sessions on the low back pain 
approach, (3) non-traumatic rotator cuff 
tears, and (4) STopping Elderly Accidents, 
Deaths and Injuries (STEADI). It is worth 
noting that the STEADI program is a largely 
unimplemented CDC recommended pro-
gram that is reimbursable by Medicare that 
remains largely unimplemented.5,6 In addi-

tion to formal training, informal collabora-
tion was important. Interactions frequently 
provided opportunities to challenge non-
evidence-based treatments such as overuse 
of injections, over reliance on imaging, and 
underutilization of rehabilitation services. 
In fact, referrals to physical therapy provid-
ers increased from 16.5% the year before to 
31.0% during the implementation of the 
program.

Outcome Measurements
At the initial encounter, the treating 

therapist obtained PASS and GRNF prior 
to treatment. Patients were also called once 
between 1 and 7 days and once between 45 
and 60 days after their treatment. Selected 
PROMIS scales (not reported here), PASS, 
and GRNF were collected at 1 to 7 days 
posttreatment. All of these scales and SOT 
were collected at the 45- to 60-day call back 
point. All study procedures were approved by 
the George Fox University Human Subjects 
Review Board. 

�e PASS question was derived from
previous studies that sought to define when 
patients reached a point of symptoms and 
activity that they judged satisfactory (Table 
2).23 A common wording to define a PASS 
state was used, ‘‘Taking into account all the 
activities you do during your daily life, your 
level of pain, and also your function, do you 
consider your current state satisfactory?’’23 A 
PASS Yes state is consistent with low levels 
of pain and moderate levels of function on 
other PRO scales that approximate norma-
tive values or slightly worse than normal in 
patients with MS problems.44,45

A GRNF rating asks patients to rate their 
joint or body region relative to normal. A 
global rating is used widely in psychology to 
capture a broad judgement from the patient 
regarding various attributes.28 Similarly, 
they are used in some validated rehabilita-
tion scales to capture normal function.46,47

In this study, participants were asked to rate 
their joint or body region relative to normal 
function. �e caller altered the joint or body 

�erapist Skill/Expertise
Case Examples Required

Consultation with provider

Diagnosis-related Imaging decisions–ankle/knee trauma  Ottawa Ankle/Knee Rules,
Fracture Management

Treatment-related  Chronic pain–repeat visit or failed therapy Biopsychosocial Model, 
Multi-modal Approach

Co-treatment with provider 

Both Treat Same Problem Shoulder pain in patient with stage IV cancer - Scapula pain and instability Shoulder Diagnosis

Treat Distinct Problems Patient with renal disease and low back pain (unable to take NSAIDs) Pharmacology 
Medical Diagnoses

Independent diagnosis and treatment (provider not typically trained or no time)

Spine related  

Manual �erapy/Exercise STarT Back Tool: acute onset, low and Mod risk, PROMIS scores, movement screen CPG Low Back Pain

Psychologically Informed PT STarT Back Tool: moderate and high risk, PROMIS scores, movement screen Cognitive Functional �erapy
(Targeted Approach) 

Geriatric care 

Screening for Falls  STEADI screening for falls Geriatric Care

Home Exercise for Falls Prevention Otago based home exercise program Balance Training

Non-spine related

Hip/Knee OA Nonsurgical  Presurgery decision-making related for knee OA – exercise/NSAIDs/imaging OA Management

Hip/Knee OA Postsurgical Postoperative care – continued pain and low function – increase activity for cardiac fitness OA Management

Shoulder problem Rotator cuff decision making Shoulder Diagnosis

Provider = Physician assistant, nurse practitioner, or medical doctor
Orange – likely no charge, Blue – incident to charge, Green – charge fee for service 

Abbreviations: NSAIDs, nonsteroidal anti-inflammtory drugs; PROMIS, Patient Reported Outcome Management Information System; 
CPG, clinical practice guidelines; STEADI, Stopping Elderly Accidents, Death, and Injuries; OA, osteoarthritis

Table 1. Examples of Interactions in Primary Care Collaborative Treatment Model That May Create Value and Possible Charges
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region (Table 2) for the primary or treated 
problem determined from the medical 
record. For patients with multiple problems 
(7%), the patient answered relative to their 
primary problem.

�e SOT question was used to validate a 
new treatment satisfaction scale and is con-
sistent with other studies of patient success.29

Questions of patient’s perception of treat-
ment success were used post foot and ankle 
orthopedic surgery.48 �e specific SOT ques-
tion allows for some graduation in responses 
including “Not Helped,” “Improved,” “Partly 
Cured,” and “Cured.” For the purposes of 
assessing primary care, these categories have 
good face validity. Patients “Not Helped” 
likely do not associate improvement with 
treatments received with their MS prob-
lem. In contrast, patients “Partly Cured” or 
“Cured” can be considered a success, where 
patients perceive the treatment received as 
contributing to “cure” or close to it. Patient’s 
responding “Improved” likely perceive the 
effects of their treatment between these two 
extremes. Clinically, when high proportions 
of “Not Helped” responses occur, revision of 
the current protocols might be prioritized.

Outcome Results
�e PASS question was obtained at intake 

(prior to treatment) (n=402), 1 to 7 days after 
treatment (n=157), and 45 to 60 days (n=93) 
after treatment. At intake, patients seeking 
care varied on a PASS “Yes” response from 
25% to 40% (Figure 3). �e overall average 
was 31.9%, suggesting that 32% of patients 
were likely attending primary care for pre-
vention or reassurance rather than rehabili-
tation. Tracking progress from intake 1 to 7 
days follow-up showed a marked difference 
from intake with 50.3% of patients reporting 
as PASS Yes at 1 to 7 days (18.4% more than 

at intake) (Figure 4). �ere was less difference 
from 1 to 7 days and 45 to 60 days (5.6%); 
however, a majority of patients reported as 
PASS Yes (55.9%) at 45 to 60 day follow-up. 

�e GRNF rating was also obtained at 
intake (prior to treatment) (n=402), 1 to 7 
days after treatment (n=157), and 45 to 60 
days (n=93) after treatment. �e GRNF 
rating varied little over a 5-month period 
at intake, ranging from an average of 5.3 ± 
2.1 to 5.6 ± 2.1. �e overall average was 5.6 
± 2.1 suggesting patients felt their joint or 
body region was 5.6/10 at intake. �ere was 
little difference in the GRNF scale at 1 to 7 
days (5.8 ± 2.2) and 45 to 60 day follow-up 
(6.2 ± 2.4).

Finally, the SOT question was obtained 
at 45 to 60 days (n=93) after treatment 
(Figure 5). �e largest proportion (45.7%) 
reported “improved.” �e proportions of 
patients reporting as “not helped” was 25.0% 
compared to 29.3% of patients reporting as 
“partly cured” or “cured.” 

DISCUSSION 
�is study describes a collaborative pri-

mary care physical therapist/medical doctor 
model and provides initial data on generic 
simple outcomes related to PASS, GRNF, 
and SOT. To our knowledge this is the first 
report of outcomes from primary care for MS 
problems to report these simple generic out-
comes. �ese outcomes contrast with generic 
health domains such as PROMIS, which 
focus on actionable areas of need from the 
perspective of the patient’s perceived health 
status, eg, fatigue or physical function. �e 
outcomes used in this case provide global 
benchmarks to judge whether the overall 
service is meeting patient needs based on 
how “livable” current symptoms are (PASS), 
whether the patient perceives him or herself 
as “normal,” and whether he or she perceives 
the treatment received a success. �ese out-
comes present a mixed view of the collab-
orative service. However, because there is no 
previous data on the same outcomes for com-
parison, it is difficult to know if this is better 
than previous performance.

�e description of the collaborative phys-
ical therapist/medical doctor service contrasts 
with current primary care services that focus 
on direct access.1 A current review of direct 
access services notes that although direct 
access services are available, few patients 
access care through this mechanism.1 Cur-
rent models of emergency department ser-
vices note standing orders for specific MS 
problems that allow therapists to engage in 
clinical decision-making independently.49 

�e described collaborative service combines 
both direct access and collaborative care in 
a primary care environment (Table 1). A 
key advantage to this approach is achiev-
ing greater access to patients that may ben-
efit from physical therapy services.2 What is 
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Figure 2. Typical treatments patients received from a physical therapist. 

    

Table 2. Simple Outcomes Used to Assess Collaborative Medical Doctor/Physical 
Therapist Primary Care Service

Global Rating of Normal How would you rate the function of your _____________ [Fill in
Function (GRNF)  problem] on a scale of 0 to 10 with 10 being normal, excellent 

function, and 0 being the inability to perform any of your usual daily 
activities which may include sports?

Patient Acceptable Taking into account all the activity you have during your daily life, your
Symptom State (PASS)  level of pain, and also your functional impairment, do you consider that 

the current state of your foot and ankle is satisfactory?

Success of Treatment How successful was the treatment for your problem?
(SOT) Not Helped
 Improved
 Partly Cured
 Cured
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unique in this model is that the role of the 
physical therapist is focused on improving 
primary care service either independently or 
by sharing management for MS problems. 
�is will likely lead to an extension of the
role of physical therapy in caring for other
medical problems such as geriatric care and
cardiovascular problems. However, long-
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Figure 3. Patient acceptable symptoms state (PASS) question at intake (prior to 
treatment) (N=402) over a 4-month period. 
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Figure 4. Patient acceptable symptoms state (PASS) question at intake (prior to 
treatment) (N=402), 1 to 7 days after treatment (N=157) and 45 to 60 days (N=93) 
after treatment. 

term, ongoing assessment will be a relevant 
part of this service.11,12

�e PASS question showed a clear trend
toward improvement, especially over the 1 to 
7 day intake interval. Surprisingly, at intake 
there were a significant number of patients 
that were PASS “Yes” (25-40%). �is sug-
gests that these patients had either relatively 

minor problems to start with or were primar-
ily seeking reassurance. �is underscores an 
unanticipated use of the PASS question. �e 
PASS may serve at intake as a quick bench-
mark to assist the clinician in understanding 
the primary reason for the visit, reassur-
ance or symptom/activity problems severe 
enough to interfere with normal function. 
�e PASS question also showed differences
at specific time points. �e proportion of
patients reporting PASS “Yes” at 1 to 7 day
follow-up was ~18% higher than at intake.
�e difference between 1 to 7 days and 45 to
60 days was much smaller (5.6%), suggest-
ing few patients likely experienced continued 
improvement or natural recovery after the 1 
to 7 days. �is data suggests early assessment 
using PASS could be effective for monitoring 
treatment outcomes. �e overall outcome 
suggests the majority were satisfied with their 
symptoms/activity, however, a large propor-
tion of patients remained PASS “No” (~44%) 
even at 45 to 60 days follow-up. 

�e GRNF rating underscore that
patients continued to feel their joint or body 
region was not normal. �e average GRNF 
score at 45 to 60 days was 6.2 ± 2.4 out of 
10. Outcomes from standard physical ther-
apy services are arguably better on disease
specific scales.27 However, these scales do not
reference normal and only sample a small and 
distinct group of patients that attend physi-
cal therapy. It is unclear if physical therapy
applied to a much broader sample would see
similar success.14 �e GRNF rating suggests
on average patients were not feeling “normal”
as a result of time or treatments received.

�e SOT question showed a large major-
ity of patients felt helped (“improved,” “partly 
cured,” or “cured”) in response to their treat-
ment (Figure 5). �is question directly asks 
patients to assign a benefit to the treatment 
received. At 45 to 60 days, a majority of 
patients (45.7%) felt “improved,” 21.7% 
“partly cured,” and 7.6% “cured.” Only a 
small minority (20%) felt “not helped.” �is 
data suggests that although most patients 
received minimal care they assigned benefit 
to the treatment even 45 to 60 days after 
their primary care encounter. 

While these simple generic questions lack 
specificity of other generic measures such as 
PROMIS, they offer a quick profile of how a 
service is performing from a patient’s perspec-
tive. At face value, services whose outcomes 
are associated with a majority of patients that 
find their condition livable (PASS Yes), see 
their body as “Normal,” and attribute benefit 
to the treatment received should be seen as 
successful. And, services where a majority of 
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people find their condition not livable (PASS 
No), their body as “Abnormal,” and respond 
that the treatment was “Not Helpful” should 
be revised. Although anecdotal, an example 
interpretation of how the 3 questions could 
lead to prioritization of services that are in 
urgent, moderate, or low priority for revision 
are suggested (Table 3). Applying this exam-
ple to the collaborative medical doctor/physi-
cal therapist service presented here deems it 
in moderate need of revision.

 
Limitations

�ere are currently many different out-
come assessments evolving. �is data focused 
on a few generic outcome questions. Also, 
the data represents cross sectional measures 
at each time point. A prospective sample 
followed longitudinally would be preferred. 

�e collaborative service was new and pro-
vided minimal services to patients. Whether 
this service improved on medical doctor only 
care has not been answered. �e outcomes 
themselves, irrespective of how the service is 
delivered, show there is room for significant 
improvement in care management associated 
with MS problems presenting in primary 
care. 

CONCLUSIONS
�is study of the collaborative medi-

cal doctor/physical therapy service suggests 
point of care collaborations that may ben-
efit patients in primary care with significant 
opportunities in existing integrated primary 
care models. �e simple generic assessment 
questions were very efficient and provide for 
assessment of 3 distinct patient outcomes. 

�ese individual questions may serve as a 
basic set of patient outcomes or complement 
other PRO assessments to determine the suc-
cess of service models.
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Table 3.  Example Interpretation of Scores on the Three Outcome Questions and 
How They Might Be Used to Trigger a Revision of Care

   Moderate Need for 
 Urgent Need for Revision–Weigh
 Revision–Are New Value of New
 Approaches Available? Approaches Available? No Need for Revision

PASS  >50% PASS Yes 50-70% PASS Yes PASS Yes >70%

GRNF GRNF < 5 GRNF 5-7 GRNF >7

SOT Not Helped >30% Not Helped 20% to Not Helped <10%
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ABSTRACT
Background and Purpose: Patellar ten-

dinopathy is a challenging condition to treat. 
Numerous conservative and invasive proce-
dures have been attempted; however, some 
individuals with patellar tendinopathy fail 
to fully recover with treatment. �e purpose 
of this article is to discuss the pathophysi-
ology associated with this condition, detail 
a differential diagnosis for musculoskeletal 
conditions of the anterior knee, highlight 
examination priorities for patella tendi-
nopathy (also known as jumper’s knee), and 
review conservative evidence-based treat-
ments. Methods: Medline (1950 – May 
2018) and CINAHL (1982 – May 2018) 
were searched to identify relevant research 
related to this report. Findings: Several 
exercise strategies have been developed for 
patients with patellar tendinopathy. Evi-
dence supports prescribing a single-leg 
squat exercise performed on a 25º decline 
board; however, there may be clinical situ-
ations where alternate treatment protocols 
are warranted. Clinical Relevance: Physical 
therapists should prescribe, at a minimum, 
the single-leg squat exercise performed on 
a decline board for patients with patellar 
tendinopathy. Patients who do not tolerate 
the pain that might be associated with the 
decline squat could initially be prescribed an 
isometric or an isotonic training program. 
Conclusion: �erapeutic exercise programs 
for patellar tendinopathy have demonstrated 
improvements in pain, function, and allowed 
athletes to return to sport. However, conser-
vative treatment programs may not always be 
successful; therefore, invasive procedures are 
sometimes warranted. Additional research is 
warranted to determine the most efficacious 
exercise approach.

Key Words: athlete, eccentric exercise, 
jumper’s knee, tendinitis, tendinosis

CASE INTRODUCTION
A 20-year-old male NCAA Division II 

collegiate basketball player has been referred 
by the team’s physician to physical therapy for 

evaluation and treatment of his right anterior 
knee pain. �e athlete reports that he has 
been experiencing pain “somewhere on the 
front of his knee” while playing basketball for 
the last 3 months. He reports experiencing 
pain when rebounding and sometimes when 
performing a jump stop. To prepare for the 
upcoming season he has been playing basket-
ball 4 days a week and weightlifting 5 days a 
week. His goal is to be able to play this season 
without pain.

�is case example describes a common 
musculoskeletal condition known as “jump-
er’s knee.” As the name implies, jumper’s 
knee is an overuse injury that is experienced 
by the athlete who frequently jumps during 
his or her sport (eg, basketball, volleyball). 
�e purpose of this article is to discuss the 
pathophysiology associated with this condi-
tion, detail a differential diagnosis for mus-
culoskeletal conditions of the anterior knee, 
highlight examination priorities for patella 
tendinopathy (also known as jumper’s knee), 
and review conservative evidence-based 
treatments.

INTRODUCTION
Patellar tendinopathy is an overuse injury 

affecting athletic individuals (age range 14 
- 30 years), and is most frequently reported 
by athletes who play volleyball and basket-
ball.1-4 Repetitive microtrauma, likely the 
result from loading the tendon during jump-
ing and landing, leads to microrupture of 
tendon fibers and associated histopathologi-
cal changes.5 Patellar tendinopathy occurs 
primarily at the tendon’s insertion at the infe-
rior portion of the patella6,7; however, it has 
also been found at the tibial tubercle inser-
tion site and proximal to the patella.8,9 Preva-
lence of patellar tendinopathy, also known 
as jumper’s knee, has been reported to occur 
in over 30% of elite male basketball players 
and over 50% in high level male volleyball 
players.4,10-12 

Patellar tendinopathy is a challeng-
ing condition to treat. Numerous conser-
vative and invasive procedures have been 
attempted; however, some individuals with 

patellar tendinopathy fail to fully recover 
with treatment. Many athletes will play with 
pain or continue to play with some level of 
pain after cessation of treatment while others 
will prematurely retire from their sport due 
to this condition.6,13

PATHOPHYSIOLOGY
�e term tendinopathy is an umbrella 

term describing a diseased tendon. Under 
the tendinopathy umbrella are the condi-
tions tendinitis and tendinosis. Tendini-
tis denotes that the tendon is diseased and 
involves an inflammatory process whereas 
tendinosis denotes a degenerative tendon 
state that is thought to lack an inflammatory 
component. �ese are important distinc-
tions because treatment approaches for each 
condition differ. For example, a physical 
therapist may elect to use a variety of treat-
ments, including some modalities, for an 
acute injury (eg, tendinitis) whereas the pri-
mary treatment for a chronic tendon injury 
(eg, tendinosis) is exercise (see forthcoming 
discussion). Some have suggested that there 
may be an inflammatory component associ-
ated with tendinosis.14-16 For example, several 
inflammatory markers including prostaglan-
din have been identified in individuals with 
patellar tendon pain.17,18 Regardless of the 
presence of inflammation, patellar tendi-
nopathy is marked by degenerative changes 
and histopathological changes and there is 
no evidence to support the use of certain 
physical therapy treatments (eg, modalities) 
for tendinosis. 

RISK FACTORS
Several risk factors for developing patellar 

tendinopathy have been presented in the lit-
erature: lower extremity strength, quadriceps 
and hamstring flexibility, weight, body mass 
index, leg length difference, ultrasonographic 
evidence of patellar tendon abnormality, 
waist-to-hip ratio, jump performance, higher 
vertical ground reaction forces, and training 
volumes.1,9,19-27 However, many of the cited 
risk factors have been reported in cross-sec-
tional studies; therefore, prospective cohort 
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studies are needed to elucidate the signifi-
cance of each factor to patellar tendinopathy 
onset.

EXAMINATION
Diagnosis of patellar tendinopathy is fre-

quently based on patient history of pain, pain 
with palpation to the patellar tendon, pain 
with loading/activity, and is confirmed by 
imaging.28,29 A patient with a suspected case 
of patellar tendinopathy will likely report a 
gradual onset of symptoms versus a traumatic 
mechanism of injury. �e subjective infor-
mation provided by the patient will allow the 
physical therapist to generate primary and 
alternate hypotheses (diagnoses); these diag-
noses will help guide the therapist’s decisions 
as to which tests and measures should be per-
formed during the examination. 

�e patient’s history may reveal clini-
cal features associated with patellar tendi-
nopathy. For example, it is common that 
patients with patellar tendinopathy may have 
had a prior history of jumper’s knee and/
or a prolonged period of symptoms of 3 or 
more months.29 A patient will often report 
pain during loading/activity and increased 
pain the day after a provocative event.29,30

A patient with patellar tendinopathy may 
also report pain when ascending/descending 
stairs or when sitting for prolonged periods.29

It is important to note that these pain pro-
voking activities are also experienced by those 
with other diagnoses for anterior knee pain 
and should be considered as part of the dif-
ferential diagnosis.31 

If a patient has been referred with a diag-
nosis of patellar tendinopathy or when the 
condition has been diagnosed by the physi-
cal therapist, every patient should complete 
the Victorian Institute of Sport Assessment 
– Patella (VISA-P) questionnaire when
completing the intake paperwork.32,33 �e 
VISA-P is a pen-and-paper outcome tool that 
is used to assist in the diagnosis of patellar 
tendinopathy and to track progress during 
rehabilitation.33 �is tool uses a 100-point 
scale and a score of 80 or below suggests 
the presence of patellar tendinopathy.20,34,35

It has been recommended to re-administer 
the VISA-P tool every 4 weeks.29 �e mini-
mal clinically important difference associated 
with the VISA-P is 13 points.32

A diagnosis of patellar tendinopathy 
may appear simple: patellar tendon pain 
with loading/activity, pain with palpation to 
the tendon, and confirmed by imaging the 
tendon with a diagnostic ultrasound. How-
ever, a clinician should perform a comprehen-
sive musculoskeletal examination to identify 

deficits and to rule out alternate diagnoses. 
Table 1 presents components of the examina-
tion that should be included as part of the 
comprehensive musculoskeletal examination 
when patellar tendinopathy is suspected and 
the typical findings associated with patellar 
tendinopathy for those tests and measures.

Diagnostic Ultrasound Imaging
Diagnostic ultrasound imaging of the 

patellar tendon has value in confirming the 
diagnosis of patellar tendinopathy.1,29,33,39 �e 
presence of a patellar tendon abnormality is 
marked by a hypoechoic region (Figure 1) 
and/or a thickened tendon. �e hypoechoic 
region is a darker region located within the 
tissue (Figure 2). Ultrasound imaging is con-
sidered the gold standard test for patellar 
tendon abnormality.33,35 

To collect images of the patellar tendon, 
the athlete should assume a supine position 
on a treatment table with the knee flexed to 
110°. Multiple images including transverse 
and longitudinal views should be collected. 
A longitudinal view of the patellar tendon 
will display the tendon structure from the 
distal pole of the patella to its insertion site. 
Transverse views will display cross-sectional 
images at the proximal and distal insertion 
points and at the midpoint of the tendon. 

Correlating suspected lesions between the 
two views assists in determining the presence 
of the condition.

TREATMENT
A variety of treatments are prescribed by 

rehabilitation professionals and by ortho-
pedic physicians for patients with patellar 
tendinopathy. �erapeutic exercise is the 
primary treatment used by physical thera-
pists and other rehabilitation clinicians.35,40-43

Extracorporeal shockwave therapy, surgery, 
ultrasound-guided intra-tissue percutaneous 
electrolysis, sclerosing injections, medica-
tion, and platelet-rich plasma injections may 
be used by physicians.40,44-54

Physical �erapy
�e primary conservative treatment

modality for patients with patellar tendinop-
athy is therapeutic exercise. In the past two 
decades several exercise strategies for patients 
with patellar tendinopathy have been pro-
posed.41-43,49,55-60 Eccentric loading of the 
patellar tendon has received the most atten-
tion in the literature; however, recent reports 
suggest a potential role for prescribing either 
isotonic (exercises including both concen-
tric and eccentric components) or isometric 
exercises.49,55-60

 
Table 1. Examination Priorities for a Patient with Patellar Tendinopathy

Domain Typical Findings

Patient History29,33  Prior history of patellar tendinopathy and report of pain with
loading, eg, jumping, climbing stairs.
Pain, as measured by Visual Analog Scale.
 Decreased function as measured by Victorian Institute of 
Sport Assessment – Patella questionnaire.

Manual Muscle Testing26,37,38 Weakness in one or more of the following muscles: gluteus
 maximus, gluteus medius, quadriceps, hamstrings, 
gastrocnemius, and soleus.

Flexibility Testing28

�omas Test Decreased quadriceps flexibility
Straight Leg Raise Deceased hamstring flexibility 

Range of Motion Testing21,36 Decreased ankle dorsiflexion range of motion.

Weight-bearing ankle dorsiflexion Backman et al21 found ankle range of motion of under 36.5º
range of motion as a risk factor for developing patellar tendinopathy in junior

elite basketball players. 

Functional Testing 

Single-Leg Decline Squat33 Patient will report pain; likely increasing as knee flexion
angle increases.

Jump or Hop Tests Patient will report pain; pain often worse with either longer
jump/hops and/or drop jumps from greater heights.

Palpation29 Pain elicited with palpation to the inferior pole of the patella;
 pain may also be elicited from other locations along the 
tendon.
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Eccentric Loading
During a typical isotonic exercise, there 

is a concentric component (shortening) and 
an eccentric component (lengthening) of the 
muscle contraction. Isolated eccentric load-
ing has become popular in the treatment of 
patellar tendinopathy and other tendinopa-
thies.41-43 It has been proposed that a tendon 
will undergo more load and stretch during 
an eccentric contraction compared to a con-

A

B

centric muscular contraction.43,61,62 Eccentric 
exercise has been shown to stimulate collagen 
synthesis with deposition of Type I collagen 
at the tendon.63-66

A series of clinical studies have demon-
strated the role for eccentric loading during 
a rehabilitation program for patients with 
patellar tendinopathy (Table 2). Cannell 
et al55 randomized a small sample of sub-
jects with patellar tendinopathy to either a 

drop squat (eccentric exercise) group or to 
a leg extension/leg curl (concentric exercise) 
group. Subjects in the drop squat group (n 
= 10) performed this exercise for 3 sets of 
20 repetitions 5 days a week. Use of hand 
weights were added once the subject was 
able to “easily” perform the desired sets/rep-
etitions. Subjects (n = 9) in the concentric 
exercise group performed 3 sets of 10 repeti-
tions of leg extensions and leg curls 5 days 
a week. Applied resistance was increased as 
the subject was able to complete the desired 
sets/repetitions. Both groups were allowed to 
use ice, anti-inflammatory medications, and 
to rest during the initial two weeks of the 
12-week program. In addition, subjects in
both groups were allowed to initiate a jogging 
program once their pain had resolved. Both
groups experienced a significant improve-
ment in pain scores; however, there was not a
significant difference between groups. Ham-
string strength significantly improved in both
groups from baseline; interestingly quadri-
ceps strength did not significantly increase
from baseline. Ninety percent (9 of 10) of
subjects in the drop squat group returned to
sport by 12 weeks whereas only 66% (6 of 9)
of subjects in the concentric group returned
to sport by the end of the treatment program.
While both groups experienced decreases in
pain, some subjects in each group failed to
improve and some reported an increase in
pain. �ese results may have been influenced
by the overall sample size and the prescribed
exercise programs.

Studies subsequent to Cannell et al55 have 
emphasized eccentrically loading the patellar 
tendon with the single-leg squat performed 
on a 25º decline squat board (Figure 3). Bio-
mechanical analysis of the single-leg squat on 
a decline board has been evaluated in several 
studies.62,67,68 Kongsgaard et al62 found patella 
tendon strain and knee extensor muscle acti-
vation to be significantly greater during the 
single-leg squat on the decline board than the 
traditional version of the exercise. Zwerver 
et al67 reported greater knee moment values 
when the decline was greater than 15º and 
the knee moment is increased when the sub-
ject wears a weighted backpack. 

Purdam et al56 compared outcomes such 
as pain and return to activity in subjects with 
patellar tendinopathy who performed either 
a unilateral squat on a 25º decline board or 
a unilateral squat with the foot flat on the 
ground. Subjects in both groups performed 
3 sets of 15 repetitions twice a day of their 
respective exercise for 12 weeks. Subjects 
were instructed to squat to the point of 90º 
of knee flexion. Discomfort was allowed 

Figure 1. A, Right patellar tendon with hypoechoic region (longitudinal view). 
B, Right patellar tendon with hypoechoic region (cross-sectional view).
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when performing the exercises and subjects 
were instructed to increase the load during 
exercise by adding weight to a backpack 
whenever they experienced a decrease in dis-
comfort during exercise. Subjects were also 
instructed to not participate in sport during 

the first 8 weeks of treatment but were 
allowed to resume painfree jogging or cycling 
during the final 4 weeks of treatment. Sub-
jects in the decline squat group experienced 
a significant decrease in pain as measured by 
a Visual Analog Scale (VAS); whereas those 

in the traditional unilateral squat group 
did not. Sixty-six percent of subjects in the 
decline squat group were able to return to 
activity whereas only 11% in the non-decline 
squat group were able to return to preinjury 
status. Subjects from both groups who failed 
to recover from this treatment program were 
referred for surgery.

Young et al69 compared pain and func-
tion in elite volleyball players who either 
performed a unilateral squat on a 25º decline 
board (n = 9) or a unilateral squat on a 10 
cm step (n = 8). Both groups experienced sig-
nificant improvements in pain on VAS and 
function reported on VISA-P after 12 weeks 
of treatment and at the one-year follow-up. 
However, subjects in the decline squat group 
experienced clinically significant improve-
ments in VISA-P scores at 12 months. 

Jonsson et al57 found the decline squat 
protocol for 12 weeks (3x15 repetitions twice 
daily, pain allowed during exercise, increas-
ing load by adding weights to backpack as 
pain lessened) was superior in reducing pain 
and improving function when compared to 
a concentric squat protocol on the decline 
board. Both groups were instructed to either 
squat to 70º (eccentric exercise) or extend 
from 70º (concentric exercise).

�e decline squat exercise has also been
compared to other modalities, exercises, and 
physician-based treatments. Stasinopoulos et 
al70 reported significantly greater improve-

Drop Squat55 

• Subject assumes a standing
posture

• Next, rapidly lowers body into
the squat position with one’s
thighs approximately parallel to
the ground

• 3 sets of 20 repetitions
• Hand weights are added when

subject is able to perform
desired sets/repetitions “easily”

• Experience of pain during
exercise is allowed

Single-Leg Squat on Decline 
Board56,57,69 

Program Details:
• 3 sets x 15 repetitions

performed on a 25º decline
board (Figure 3)

• Squat to 60º to 90º of knee
flexion

• Program performed 2 times a
day for 12 weeks

• Moderate pain during exercise
performance is allowed

• Load is increased by adding
weight to a backpack once
tendon pain decreases

Heavy Slow Resistance Training 
Program49,60 

Program Details:
• 3 training sessions per week for

12 weeks
• 3 exercises: squat, leg press,

hack squat
• 4 sets per exercise; repetitions

vary per week
  Week 1: 15 repetitions
  Week 2-3: 12 repetitions
  Week 4-5: 10 repetitions
  Week 6-8: 8 repetitions
  Week 9-12: 6 repetitions
• Each repetition duration 6

seconds: 3 seconds per
eccentric component/3 seconds
per concentric component

• 2-3 minutes rest between sets
• Knee flexed to 90º during each

repetition

Rio et al Isometric and Isotonic 
Training Programs58,59,70 

Isometric Program
• Isometric knee extension with

knee extension locked to 60º
• 5 repetitions; each repetition

held for 45 seconds
• Performed at 70%58-80%59,80

of maximum voluntary
contraction

• 1-2 minute rest between
repetitions58,59

Isotonic Program
Leg extension exercise
• 4 sets x 8 repetitions
• 4 seconds per eccentric compo-

nent, 3 seconds per concentric
component

• Load increased each week by
2.5%58,59,80

Table 2. Summary of Exercise Rehabilitation Programs for Patients with Patellar Tendinopathy

Figure 2. Right patellar tendon without hypoechoic region (longitudinal view).
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ments in pain in subjects with patellar ten-
dinopathy who performed a unilateral squat 
and stretching exercises for the quadriceps 
and hamstrings compared to those who 
either received pulsed ultrasound or 10 min-
utes of deep transverse friction massage to the 
tendon. �e use of other physical agents such 
as cryotherapy may only be of benefit in acute 
(tendinitis) stages, whereas these modalities 
have not proven beneficial in chronic case 
(tendinosis).

Frohm et al61 compared outcomes in 
subjects with patellar tendinopathy based 
on allocation to the decline squat training 
program or to eccentric training with the 
Bromsman device (squat exercise) performed 
two times per week. Subjects in both groups 
experienced improved VISA-P scores after 
12 weeks and there were no differences in 
outcomes between groups.61 Dimitrios et al71 

reported a benefit to include static stretching 
exercises to an eccentric exercise rehabilita-
tion program. Subjects who performed the 
decline squat exercise program and stretching 
exercises for the quadriceps and hamstrings 
had significantly better VISA-P scores after 
treatment and at the 6-month follow-up 
session than those who only performed the 
decline squat program. 

A decline squat program has been com-
pared to, or included as part of, treatments 
offered by physicians like platelet-rich 
plasma, extracorporeal shockwave therapy, 
topical glyceryl trinitrate, corticosteroids, 

ultrasound-guided galvanic electrolysis tech-
nique, and intra-tissue percutaneous elec-
trolysis.42,44,45,49,50,52-54,72-75 �e outcomes 
associated with many of the physician offered 
treatments are equivocal. Many have reported 
outcomes associated with the decline single-
leg squat exercise to be superior or equal to 
invasive procedures. Many agree that man-
agement of patellar tendinopathy should be 
first attempted with an exercise program.

Should Athletes with Jumper’s Knee 
Withdraw from Sport during Treatment?

Visnes et al76 found initiating an eccentric 
exercise treatment program for an athlete with 
patellar tendinopathy during that athlete’s 
sport season may not be effective at resolving 
symptoms. Elite amateur volleyball players 
with patellar tendinopathy performed single-
leg decline squats on a 25º decline board 3 
sets of 15 repetitions, 2 times a day increasing 
load as tolerated for a 12-week period. A con-
trol group of volleyball athletes performed 
their usual training programs. �ey found 
no change in VISA-P scores at short-term (6 
weeks) or long-term (6 months) follow-up 
periods. �e failure of those in the decline 
squat group to experience improvements in 
pain or function has been used as a rationale 
to evaluate other exercise regimens in athletes 
with patellar tendinopathy. 

Not all health care providers agree that 
athletes should be removed from competing 
while rehabilitating. Saithna et al77 conducted 
a systematic review to evaluate evidence asso-
ciated with removing athletes from sport, 
or not, and success with therapy. �ey con-
cluded that there is a lack of strong evidence 
to recommend that an athlete with patellar 
tendinopathy should be removed from sport, 
noting that many athletes improved with 
an eccentric loading exercise program while 
competing.

Isotonic and Isometric Exercise Programs
Exercise, whether eccentric or concen-

tric in nature, will lead to collagen synthe-
sis, blood flow increases, changes in tendon 
mechanical properties, and tissue hyper-
trophy.78,79 Researchers argue that a pain 
provoking eccentric exercise program for a 
patient with jumper’s knee may be ineffective 
if performed during the season and/or may 
exacerbate one’s symptoms.24,56,76 To address 
symptoms associated with patellar tendi-
nopathy in athletes during their sport season, 
recent studies have investigated the role for 
isotonic and isometric exercises to reduce 
pain and improve function. In addition, it 
has been argued that eccentric versus con-

centric contraction in the treatment may not 
be as important as the load applied during 
exercise.43 

Kongsgaard et al49 conducted a random-
ized controlled trial comparing outcomes 
in patients who were allocated to either a 
decline squat group, a heavy slow resistance 
(HSR) training group, or a corticosteroid 
injection group (Table 2). All 3 groups expe-
rienced improvements in VAS and VISA-P 
scores at 12 weeks. �e exercise groups main-
tained their improvements at the 6-month 
follow-up period; subjects in the HSR group 
were more satisfied with treatment than those 
in the decline squat group.49 In a subsequent 
study, the HSR program found improve-
ments in fibril morphology.60

Other researchers have been exploring 
the role of isometric and isotonic exercises in 
the treatment of patellar tendinopathy. Rio 
et al58 compared pain post-exercise in a small 
population (n = 6) of volleyball players. Sub-
jects either performed an isometric exercise 
or an isotonic exercise (see Table 2). Rio et 
al58  found a single exercise session of isomet-
ric exercises significantly reduced pain during 
the single-leg squat test with pain reduction 
lasting 45 minutes. �e isotonic program 
led to a significant, but smaller, reduction 
of pain immediately after exercise; however, 
this pain reduction was not maintained at the 
45-minute mark.58

A follow-on study by van Ark et al80 

used a similar treatment program (Table 
2). However, subjects performed exercises 
during 4 treatment sessions over the course 
of 4 weeks. In this larger study (n = 29) both 
groups experienced significant improvements 
in median pain scores during the single-leg 
squat test and there were no differences in 
outcomes between groups.

Using the aforementioned protocol, Rio 
et al59  found again that both groups expe-
rienced pain reduction; however, isometric 
exercises were more effective in achieving 
immediate pain reduction. �e VISA-P 
scores also improved over the 4-week period 
with no inbetween group differences. Rio et 
al59 suggests that the exercises could be used 
to reduce one's pain prior to sport participa-
tion and/or after a training session.

Comprehensive Treatment Approach
Limitations associated with the decline 

squat exercise includes that some subjects 
have failed to recover or have experienced 
worsening symptoms. �e isometric exercise, 
as well as the isotonic leg extension protocol, 
have demonstrated pain reduction associated 
with patellar tendinopathy in active individ-

Figure 3. Unilateral squat performed 
on a 25° decline squat board.
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uals; however, these regimens have not been 
compared against either a decline squat pro-
gram or the HSR program. �e HSR pro-
gram has demonstrated efficacy in reducing 
pain and higher patient satisfaction scores; 
however, this program requires access to sev-
eral pieces of gym equipment.

Could a multi-modal approach pro-
vide better outcomes? Scattone Silva et al81

applied a rehabilitation program consisting 
of therapeutic exercises and a jump-landing 
modification strategy in a 21-year-old male 
volleyball player with patellar tendinopa-
thy. �e program consisted of a two phase 
program performed 3 sessions per week for 
8 weeks. In phase 1, prone hip extension 
with 90º of knee flexion and hip extension 
in quadruped with 90º of knee flexion were 
performed. In phase 2, the bird dog and sin-
gle-limb deadlift were performed. �e jump-
landing modification during both phases 
emphasized a forward trunk lean, greater 
levels of hip flexion, and soft landings. �e 
patient was able to participate in the rehabili-
tation program while continuing to compete 
in his sport. �e patient was asymptom-
atic after completion of the program with 
improvements maintained at a 6-month 
follow-up session. 

Treatment Recommendation 
�ere are several therapeutic exercise 

approaches to treating patients with patellar 
tendinopathy. �e factors that may influence 
the exercise program are dependent upon 
the patient’s pain tolerance during exercise 
and/or if the patient is currently in-season. 
In those cases an isometric training program 
may be preferable. If a patient can tolerate 
loading during exercise and/or if the athlete is 
in their off-season, a physical therapist could 
prescribe either the decline squat program 
or an isotonic exercise program. Additional 
studies comparing an eccentric exercise pro-
tocol versus an isotonic exercise protocol are 
warranted to determine the most efficacious 
and cost-effective approach. 

REFERENCES

1. Cook JL, Khan KM, Kiss ZS, Purdam 
CR, Griffiths L. Prospective imaging 
study of asymptomatic patellar tendi-
nopathy in elite junior basketball players. 
J Ultrasound Med. 2000;19(7):473-479.

2. Cook JL, Khan KM, Kiss ZS, Griffiths L. 
Patellar tendinopathy in junior basketball 
players: a controlled clinical and ultraso-

nographic study of 268 patellar tendons 
in players aged 14-18 years. Scand J Med 
Sci Sports. 2000;10(4):216-220.

3. Gisslen K, Alfredson H. Neovascular-
ization and pain in jumper’s knee: a 
prospective clinical and sonographic 
study in elite junior volleyball players.  
Br J Sports Med. 2005;39(7):423-428.

4. Lian OB, Engebretsen L, Bahr R. 
Prevalence of jumper’s knee among 
elite athletes from different sports: a 
cross-sectional study. Am J Sports Med. 
2005;33(4):561-567.

5. Abate M, Silbernagel KG, Siljeholm C, 
et al. Pathogenesis of tendinopathies: 
inflammation or degeneration? Arthritis 
Res �er. 2009;11(3):235. doi: 10.1186/
ar2723. Epub 2009 Jun 30.

6. Cook JL, Khan KM, Harcourt PR, 
Grant M, Young DA, Bonar SF. A cross 
sectional study of 100 athletes with 
jumper’s knee managed conservatively 
and surgically. �e Victorian Institute of 
Sport Tendon Study Group. Br J Sports 
Med. 1997;31(4):332-336.

7. Coleman BD, Khan KM, Maffulli N, 
Cook JL, Wark JD. Studies of surgical 
outcome after patellar tendinopathy: 
clinical significance of methodological 
deficiencies and guidelines for future 
studies. Victorian Institute of Sport 
Tendon Study Group. Scand J Med Sci 
Sports. 2000;10(1):2-11.

8. Ashford RL, Cassella JP, McNamara 
S, Stevens RM, Turner P. A retrospec-
tive magnetic resonance image study 
of patellar tendinosis. Phys �er Sport. 
2002;3(3):134-142.

9. Feretti A. Epidemiology of jumper’s knee. 
Sports Med. 1986;3(4):289-295.

10. Lian O, Holen KJ, Engebretsen L, Bahr 
R. Relationship between symptoms of 
jumper’s knee and the ultrasound char-
acteristics of the patellar tendon among 
high level male volleyball players. Scand J 
Med Sci Sports. 1996;6(5):291-296.

11. Zwerver J, Bredeweg SW, van den Akker-
Scheek I. Prevalence of jumper’s knee 
among nonelite athletes from different 
sports. a cross-sectional survey. Am J 
Sports Med. 2011;39(9):1984-1988. doi: 
10.1177/0363546511413370. Epub 
2011 Jul 7.

12. Janssen I, van der Worp H, Hensing S, 
 Zwerver J. Investigating Achilles and  
patellar tendinopathy prevalence in  
elite athletics. Res Sports Med. 2018;26(1): 

1-12. doi: 10.1080/15438627.2017. 
1393748. Epub 2017 Oct 24.

13. Kettunen JA, Kvist M, Alanen E, Kujala 
UM. Long-term prognosis for jumper’s 
knee in male athletes. A prospective 
follow-up study. Am J Sports Med. 
2002;30(5):689-692.

14. Dean BJ, Gettings P, Dakin SG, Carr 
AJ. Are inflammatory cells increased 
in painful human tendinopathy? A 
systematic review. Br J Sports Med. 
2016;50(4):216-220. doi: 10.1136/bjs-
ports-2015-094754. Epub 2015 Aug 5.

15. Rees JD, Stride M, Scott A. Tendons–
time to revisit inflammation. Br J Sports 
Med. 2014;48(21):1553-1557. doi: 
10.1136/bjsports-2012-091957. Epub 
2013 Mar 9.

16. Scott A, Backman LJ, Speed C. 
Tendinopathy: update on patho-
physiology. J Orthop Sports Phys �er. 
2015;45(11):833-841. doi: 10.2519/
jospt.2015.5884. Epub 2015 Sep 21.

17. Fu SC, Wang W, Pau HM, Wong YP, 
Chan KM, Rolf CG. Increased expres-
sion of transforming growth factor-beta 1 
in patellar tendinosis. Clin Orthop Relat 
Res. 2002;(400):174-183.

18. Rolf CG, Fu BS, Pau A, Wang W, 
Chan B. Increased cell proliferation 
and associated expression of PDGFR-
beta causing hypercellularity in patellar 
tendinosis. Rheumatology (Oxford). 
2001;40(3):256-261.

19. Fietzer AL, Chang YJ, Kulig K. Danc-
ers with patellar tendinopathy exhibit 
higher vertical and braking ground 
reaction forces during landing. J Sports 
Sci. 2012;30(11):1157-1163. doi: 
10.1080/02640414.2012.695080. Epub 
2012 Jul 4.

20. Mann KJ, Edwards S, Drinkwater EJ, 
Bird SP. A lower limb assessment tool 
for athletes at risk of developing patel-
lar tendinopathy. Med Sci Sports Exerc. 
2013;45(3):527-533. doi: 10.1249/
MSS.0b013e318275e0f2.

21. Backman LJ, Danielson P. Low range of 
ankle dorsiflexion predisposes for patellar 
tendinopathy in junior elite basketball 
players: a 1-year prospective study. Am 
J Sports Med. 2011;39(12):2626-2633. 
doi: 10.1177/0363546511420552. Epub 
2011 Sep 14.

22. Khan KM, Maffulli N, Coleman BD, 
Cook JL, Taunton JE. Patellar tendinopa-
thy: some aspects of basic science and 

523Orthopaedic Practice volume 30 / number 4 / 2018

6529_OP_Oct.indd   523 9/26/18   8:42 AM



clinical management. Br J Sports Med. 
1998;32(4):346-355.

23. Visnes H, Bahr R. Training volume and
body composition as risk factors for
developing jumper’s knee among young
elite volleyball players. Scand J Med
Sci Sports. 2013;23(5):607-613. doi:
10.1111/j.1600-0838.2011.01430.x.
Epub 2012 Jan 20.

24. Visnes H, Bahr R. �e evolution of
eccentric training as treatment for
patellar tendinopathy (jumper’s knee): a
critical review of exercise programmes.
Br J Sports Med. 2007;41(4):217-223.

25. de Vries AJ, van der Worp H, Diercks
RL, van den Akker-Scheek I, Zwerver
J. Risk factors for patellar tendinopathy
in volleyball and basketball players: A
survey-based prospective cohort study.
Scand J Med Sci Sports. 2015;25(5):678-
684. doi: 10.1111/sms.12294. Epub
2014 Aug 5.

26. Crossley KM, �ancanamootoo K,
Metcalf BR, Cook JL, Purdam CR,
Warden SJ. Clinical features of patel-
lar tendinopathy and their implications
for rehabilitation. J Orthop Res.
2007;25(9):1164-1175.

27. van der Worp H, de Poel HJ, Diercks
RL, van den Akker-Scheek I, Zwerver J.
Jumper’s knee or lander’s knee? A system-
atic review of the relation between jump
biomechanics and patellar tendinopathy.
Int J Sports Med. 2014;35(8):714-722.
doi: 10.1055/s-0033-1358674. Epub
2014 Feb 27.

28. Witvrouw E, Bellemans J, Lysens R,
Danneels L, Cambier D. Intrinsic risk
factors for the development of patellar
tendinitis in an athletic population. A
two-year prospective study. Am J Sports
Med. 2001;29(2):190-195.

29. Malliaras P, Cook J, Purdam C, Rio E.
Patellar tendinopathy: clinical diagno-
sis, load management, and advice for
challenging case presentations. J Orthop
Sports Phys �er. 2015;45(11):887-898.
doi: 10.2519/jospt.2015.5987. Epub
2015 Sep 21.

30. Rio E, Moseley L, Purdam C, et al.
�e pain of tendinopathy: physi-
ological or pathophysiological? Sports
Med. 2014;44(1):9-23. doi: 10.1007/
s40279-013-0096-z.

31. Wilk KE, Davies GJ, Mangine RE,
Malone TR. Patellofemoral dis-
orders: a classification system and

clinical guidelines for nonoperative 
rehabilitation. J Orthop Sports Phys �er. 
1998;28(5):307-322.

32. Hernandez-Sanchez S, Hidalgo MD,
Gomez A. Responsiveness of the VISA-P
scale for patellar tendinopathy in athletes.
Br J Sports Med. 2014;48(6):453-457.
doi: 10.1136/bjsports-2012-091163.
Epub 2012 Sep 25.

33. Mendonca Lde M, Ocarino JM, Bit-
tencourt NF, Fernandes LM, Verhagen E,
Fonseca ST. �e accuracy of the VISA-P
questionnaire, single-leg decline squat,
and tendon pain history to identify
patellar tendon abnormalities in adult
athletes. J Orthop Sports Phys �er.
2016;46(8):673-680. doi: 10.2519/
jospt.2016.6192. Epub 2016 Jul 3.

34. Edwards S, Steele JR, McGhee DE,
Beattie S, Purdam C, Cook JL. Landing
strategies of athletes with an asymptom-
atic patellar tendon abnormality. Med Sci
Sports Exerc. 2010;42(11):2072-2080.
doi: 10.1249/MSS.0b013e3181e0550b.

35. Woodley BL, Newsham-West RJ, Baxter
GD. Chronic tendinopathy: effectiveness
of eccentric exercise. Br J Sports Med.
2007;41(4):188-198; discussion 199.

36. Bennell KL, Talbot RC, Wajswelner H,
Techovanich W, Kelly DH, Hall AJ.
Intra-rater and inter-rater reliability
of a weight-bearing lunge measure of
ankle dorsiflexion. Aust J Physiother.
1998;44(3):175-180.

37. Kountouris A, Cook J. Rehabilitation
of Achilles and patellar tendinopa-
thies. Best Pract Res Clin Rheumatol.
2007;21(2):295-316.

38. Hebert-Losier K, Schneiders AG, News-
ham-West RJ, Sullivan SJ. Scientific bases
and clinical utilization of the calf-raise
test. Phys �er Sport. 2009;10(4):142-
149. doi: 10.1016/j.ptsp.2009.07.001.
Epub 2009 Aug 5.

39. Cook JL, Khan KM, Kiss ZS, Purdam
CR, Griffiths L. Reproducibility and
clinical utility of tendon palpation to
detect patellar tendinopathy in young
basketball players. Victorian Institute of
Sport tendon study group. Br J Sports
Med. 2001;35(1):65-69.

40. Rodriguez-Merchan EC. �e treatment
of patellar tendinopathy. J Orthop Trau-
matol. 2013;14(2):77-81. doi: 10.1007/
s10195-012-0220-0. Epub 2012 Dec 28.

41. Malliaras P, Barton CJ, Reeves ND,
Langberg H. Achilles and patellar

tendinopathy loading programmes: 
a systematic review comparing clini-
cal outcomes and identifying potential 
mechanisms for effectiveness. Sports Med. 
2013;43(4):267-286. doi: 10.1007/
s40279-013-0019-z.

42. Larsson ME, Kall I, Nilsson-Helander
K. Treatment of patellar tendinopathy–a
systematic review of randomized con-
trolled trials. Knee Surg Sports Traumatol
Arthrosc. 2012;20(8):1632-1646. doi:
10.1007/s00167-011-1825-1. Epub
2011 Dec 21.

43. Couppe C, Svensson RB, Silbernagel KG,
Langberg H, Magnusson SP. Eccentric or
concentric exercises for the treatment of
tendinopathies? J Orthop Sports Phys �er.
2015;45(11):853-863. doi: 10.2519/
jospt.2015.5910. Epub 2015 Oct 15.

44. Abat F, Gelber PE, Polidori F, Monllau
JC, Sanchez-Ibanez JM. Clinical results
after ultrasound-guided intratissue percu-
taneous electrolysis and eccentric exercise
in the treatment of patellar tendinopathy.
Knee Surg Sports Traumatol Arthrosc.
2015;23(4):1046-1052. doi: 10.1007/
s00167-014-2855-2. Epub 2014 Jan 30.

45. Andriolo L, Altamura SA, Reale D,
Candrian C, Zaffagnini S, Filardo
G. Nonsurgical treatments of patel-
lar tendinopathy: multiple injections
of platelet-rich plasma are a suit-
able option: a systematic review
and meta-analysis. Am J Sports Med.
2018;363546518759674. doi:
10.1177/0363546518759674.

46. Bahr R, Fossan B, Loken S, Engebretsen
L. Surgical treatment compared with
eccentric training for patellar tendi-
nopathy (jumper’s knee). A randomized,
controlled trial. J Bone Joint Surg Am.
2006;88(8):1689-1698.

47. Dupley L, Charalambous CP. Platelet-
rich plasma injections as a treatment for
refractory patellar tendinosis: a meta-
analysis of randomised trials. Knee Surg
Relat Res. 2017;29(3):165-171. doi:
10.5792/ksrr.16.055.

48. Hoksrud A, Bahr R. Ultrasound-guided
sclerosing treatment in patients with
patellar tendinopathy (jumper’s knee).
44-month follow-up. Am J Sports
Med. 2011;39(11):2377-2380. doi:
10.1177/0363546511417097. Epub
2011 Aug 12.

49. Kongsgaard M, Kovanen V, Aagaard
P, et al. Corticosteriod injections,

524 Orthopaedic Practice volume 30 / number 4 / 2018

6529_OP_Oct.indd   524 9/26/18   8:42 AM



eccentric decline squat training and 
heavy slow resistance training in 
patellar tendinopathy. Scand J Med 
Sci Sports. 2009;19(6):790-802. doi: 
10.1111/j.1600-0838.2009.00949.x. 
Epub 2009 May 28.

50. Korakakis V, Whiteley R, Tzavara A, 
Malliaropoulos N. �e effectiveness 
of extracorporeal shockwave therapy 
in common lower limb conditions: a 
systematic review including quantifica-
tion of patient-rated pain reduction. Br 
J Sports Med. 2018;52(6):387-407. doi: 
10.1111/j.1600-0838.2009.00949.x. 
Epub 2009 May 28 

51. Schwartz A, Watson JN, Hutchinson 
MR. Patellar tendinopathy. Sports 
Health. 2015;7(5):415-420. doi: 
10.1177/1941738114568775. Epub 
2015 Jan 23.

52. Steunebrink M, Zwerver J, Brandsema R, 
Groenenboom P, van den Akker-Scheek 
I, Weir A. Topical glyceryl trinitrate treat-
ment of chronic patellar tendinopathy: 
a randomised, double-blind placebo-
controlled clinical trial. Br J Sports Med. 
2013;47(1):34-39. doi: 10.1136/bjs-
ports-2012-091115. Epub 2012 Aug 28.

53. �ijs KM, Zwerver J, Backx FJ, et al. 
Effectiveness of shockwave treatment 
combined with eccentric training for 
patellar tendinopathy: a double-blinded 
randomized study. Clin J Sport Med. 
2017;27(2):89-96. doi: 10.1097/
JSM.0000000000000332.

54. van Rijn D, van den Akker-Scheek I, 
Steunebrink M, Dierks RL, Zwerver J, 
van der Worp H. Comparison of the 
effect of 5 different options for managing 
patellar tendinopathy: a secondary analy-
sis. Clin J Sport Med. 2017. doi: 10.1097/
JSM.0000000000000520. Epub ahead of 
print.

55. Cannell LJ, Taunton JE, Clement DB, 
Smith C, Khan KM. A randomised 
clinical trial of the efficacy of drop squats 
or leg extension/leg curl exercises to 
treat clinically diagnosed jumper’s knee 
in athletes: pilot study. Br J Sports Med. 
2001;35(1):60-64.

56. Purdam CR, Johnsson P, Alfredson H, 
Lorentzon R, Cook JL, Khan KM. A 
pilot study of the eccentric decline squat 
in the management of painful chronic 
patellar tendinopathy. Br J Sports Med. 
2004;38(4):395-397. 

57. Jonsson P, Alfredson H. Superior results 

with eccentric compared to concen-
tric quadriceps training in patients 
with jumper’s knee: a prospective 
randomised study. Br J Sports Med. 
2005;39(11):847-850.

58. Rio E, Kidgell D, Purdam C, et 
al. Isometric exercise induces anal-
gesia and reduces inhibition in 
patellar tendinopathy. Br J Sports Med. 
2015;49(19):1277-1283. doi: 10.1136/
bjsports-2014-094386. Epub 2015  
May 15.

59. Rio E, van Ark M, Docking S, et al. 
Isometric contractions are more analgesic 
than isotonic contractions for patellar 
tendon pain: an in-season random-
ized clinical trial. Clin J Sport Med. 
2017;27(3):253-259. doi: 10.1097/
JSM.0000000000000364.

60. Kongsgaard M, Qvortrup K, Larsen J, 
et al. Fibril morphology and tendon 
mechanical properties in patel-
lar tendinopathy: effects of heavy 
slow resistance training. Am J Sports 
Med. 2010;38(4):749-756. doi: 
10.1177/0363546509350915. Epub 
2010 Feb 12.

61. Frohm A, Saartok T, Halvorsen K, 
Renstrom P. Eccentric treatment for 
patellar tendinopathy: a prospective 
randomised short-term pilot study of two 
rehabilitation protocols. Br J Sports Med. 
2007;41(7):e7

62. Kongsgaard M, Aagaard P, Roikjaer S, 
et al. Decline eccentric squats increases 
patellar tendon loading compared to 
standard eccentric squats. Clin Biomech. 
2006;21(7):748-754.

63. Kjaer M. Role of extracellular matrix in 
adaptation of tendon and skeletal muscle 
to mechanical loading. Physiol Rev. 
2004;84(2):649-698.

64. Langberg H, Skovgaard D, Petersen LJ, 
Bulow J, Kjaer M. Type I collagen syn-
thesis and degradation in peritendinous 
tissue after exercise determined by micro-
dialysis in humans. J Physiol. 1999;521 
Pt 1:299-306.

65. Langberg H, Olesen J, Skovgaard 
D, Kjaer M. Age related blood flow 
around the Achilles tendon during 
exercise in humans. Eur J Appl Physiol. 
2001;84(3):246-248.

66. Langberg H, Ellingsgaard H, Madsen 
T, et al. Eccentric rehabilitation exercise 
increases peritendinous type I colla-
gen synthesis in humans with Achilles 

tendinosis. Scand J Med Sci Sports. 
2007;17(1):61-66.

67. Zwerver J, Bredeweg SW, Hof AL. 
Biomechanical analysis of the single-
leg decline squat. Br J Sports Med. 
2007;41(4):264-268; discussion 268.

68. Frohm A, Halvorsen K, �orstensson A. 
Patellar tendon load in different types of 
eccentric squats. Clin Biomech (Bristol, 
Avon). 2007;22(6):704-711.

69. Young MA, Cook JL, Purdam CR, Kiss 
ZS, Alfredson H. Eccentric decline 
squat protocol offers superior results at 
12 months compared with traditional 
eccentric protocol for patellar tendinopa-
thy in volleyball players. Br J Sports Med. 
2005;39(2):102-105.

70. Stasinopoulos D, Stasinopoulos I. Com-
parison of effects of exercise programme, 
pulsed ultrasound and transverse 
friction in the treatment of chronic 
patellar tendinopathy. Clin Rehabil. 
2004;18(4):347-352.

71. Dimitrios S, Pantelis M, Kalliopi 
S. Comparing the effects of eccen-
tric training with eccentric training 
and static stretching exercises in the 
treatment of patellar tendinopa-
thy. A controlled clinical trial. Clin 
Rehabil. 2012;26(5):423-430. doi: 
10.1177/0269215511411114. Epub 
2011 Aug 19.

72. Liddle AD, Rodriguez-Merchan EC. 
Platelet-rich plasma in the treat-
ment of patellar tendinopathy: 
a systematic review. Am J Sports 
Med. 2015;43(10):2583-2590. doi: 
10.1177/0363546514560726. Epub 
2014 Dec 18.

73. Dragoo JL, Wasterlain AS, Braun HJ, 
Nead KT. Platelet-rich plasma as a 
treatment for patellar tendinopathy: a 
double-blind, randomized controlled 
trial. Am J Sports Med. 2014;42(3):610-
618. doi: 10.1177/0363546513518416. 
Epub 2014 Jan 30.

74. Mani-Babu S, Morrissey D, Waugh C, 
Screen H, Barton C. �e effectiveness 
of extracorporeal shock wave therapy in 
lower limb tendinopathy: a systematic 
review. Am J Sports Med. 2015;43(3):752-
761. doi: 10.1177/0363546514531911. 
Epub 2014 May 9.

75. Larsson ME, Kall I, Nilsson-Helander 
K. Treatment of patellar tendinopathy–a 
systematic review of randomized con-
trolled trials. Knee Surg Sports Traumatol 

525Orthopaedic Practice volume 30 / number 4 / 2018

6529_OP_Oct.indd   525 9/26/18   8:42 AM



Arthrosc. 2012;20(8):1632-1646. doi: 
10.1007/s00167-011-1825-1. Epub 
2011 Dec 21. 

76. Visnes H, Hoksrud A, Cook J, Bahr
R. No effect of eccentric training on
jumper’s knee in volleyball players during
the competitive season. A random-
ized controlled trial. Clin J Sport Med.
2005;15(4):227-234.

77. Saithna A, Gogna R, Baraza N, Modi
C, Spencer S. Eccentric exercise pro-
tocols for patella tendinopathy: should
we really be withdrawing athletes
from sport? A systematic review.
Open Orthop J. 2012;6:553-557. doi:
10.2174/1874325001206010553. Epub
2012 Nov 30.

78. Couppe C, Kongsgaard M, Aagaard P,
et al. Habitual loading results in tendon
hypertrophy and increased stiffness of
the human patellar tendon. J Appl Physiol
(1985). 2008;105(3):805-810. doi:
10.1152/japplphysiol.90361.2008. Epub
2008 Jun 12.

79. Seynnes OR, Erskine RM, Maganaris
CN, et al. Training-induced changes in
structural and mechanical properties of
the patellar tendon are related to muscle
hypertrophy but not to strength gains. J
Appl Physiol. 2009;107(2):523-530. doi:
10.1152/japplphysiol.00213.2009. Epub
2009 May 28.

80. van Ark M, Cook JL, Docking SI, et
al. Do isometric and isotonic exercise
programs reduce pain in athletes with
patellar tendinopathy in-season? A
randomised clinical trial. J Sci Med Sport.
2016;19(9):702-706. doi: 10.1016/j.
jsams.2015.11.006. Epub 2015 Dec 7.

81. Scattone Silva R, Ferreira AL, Nakagawa
TH, Santos JE, Serrao FV. Rehabilitation
of patellar tendinopathy using hip exten-
sor strengthening and landing-strategy
modification: case report with 6-month
follow-up. J Orthop Sports Phys �er.
2015;45(11):899-909. doi: 10.2519/
jospt.2015.6242. Epub 2015 Sep 21.

We are happy to make this Clinical Practice Guideline (CPG) on 
Exercise-Based Knee and

Anterior Cruciate Ligament Injury Prevention available.
Please share the supplemental videos with coaches, players, 

parents, and patients.

Link to CPG:
https://www.jospt.org/doi/full/10.2519/jospt.2018.0303

Court Version Video:
https://www.jospt.org/doi/suppl/10.2519/jospt.2018.0303/
suppl_file/Sep2018-CPG-KneeInjuryPrevention-Court.mp4

Field Version Video:
https://www.jospt.org/doi/suppl/10.2519/jospt.2018.0303/
suppl_file/Sep2018-CPG-KneeInjuryPrevention-Field.mp4

Link to all Ortho CPGs:
https://www.orthopt.org/content/practice/clinical-practice-

guidelines

Academy of Orthopaedic
Physical Therapy Members

526 Orthopaedic Practice volume 30 / number 4 / 2018

6529_OP_Oct.indd   526 9/26/18   8:42 AM



ABSTRACT
Background and Purpose: Patient 

Reported Outcomes Measurement Infor-
mation System (PROMIS) scales efficiently 
assess patient problems in multiple generic 
health domains. �e purpose of this study 
was to describe how scores on 4 PROMIS 
scales—physical function (PF), pain inter-
ference (PI), fatigue, and self-efficacy (SE)—
were used to determine treatment in a group 
of patients with orthopedic problems. Meth-
ods: Patients (n=45) with musculoskeletal 
pain were administered the PROMIS scales 
at initial evaluation. Scores were coded for 
severity to determine a key health domain 
(PF/PI, fatigue, or SE) that became the pri-
ority for treatment. �ree case descriptions 
are presented. Findings: High proportions 
of PROMIS scores (45-65%) were “mild” or 
“severe.” Only 35.6% of patients fit the PF/PI 
key health domain, with 35.6% categorized 
SE and 28.9% fatigue. Cases illustrate a dis-
tinct treatment approach for each key health 
domain. Clinical Relevance: Generic health 
domains captured by PROMIS provide a 
new framework for clinical decision-making 
and patient engagement. �e generic health 
domains provide a quick efficient method to 
target specific areas of health. Conclusion: 
Two-thirds of patients with orthopedic diag-
noses presented with problems outside of 
the typical PF/PI domain captured by cur-
rent patient-reported outcomes. Combining 
the PF and PI domains was supported by 
strong convergent validity. Case examples 
illustrate how identifying key health domains 
influences patient interactions and clinical 
decision-making. 

Key Words: patient-reported outcomes, 
generic health outcomes, fatigue, self-
efficacy

INTRODUCTION
Although physical therapy embraces 

patient-centered care, affording patients a 
clear voice in their health management is not 

always achievable. One approach to giving 
patients a voice is through patient-reported 
outcomes (PROs).1,2 At the systems level, 
providers make decisions on health qual-
ity almost exclusively based on process out-
comes, rather than on patient outcomes.2,3 

�is is ironic since repeated studies have 
demonstrated that provider priorities do not 
align with patient priorities.4-6 And, when 
evidence shows clinical decisions should 
emphasize patient priorities (eg, pain and 
functional activities) over pathology, provid-
ers continue to base decisions on pathology.7 

Although real barriers exist to widespread use 
of PROs,8 resistance to adoption is likely a 
failure to imagine a clear benefit to patients. 
Arguments in favor of PROs include “giving 
patients a voice”1 and altering processes to 
define health quality.2,3 While these argu-
ments are significant, what may unintention-
ally be missed is that generic health domain 
PROs provide a new framework for clinical 
decision-making. 

New PRO scales are now available across 
a spectrum of generic health domains (eg, 
physical function, pain interference, fatigue, 
and self-efficacy) that assess a patient’s global 
health rather than disease-specific effects.9,10 

�e Patient Reported Outcomes Measure-
ment Information System (PROMIS) scales 
were developed through the National Insti-
tute of Health for research and clinical use.9 

Each scale is available as a computer adaptive 
test (CAT), offering a high degree of efficiency 
and low patient burden.11,12 �ese scales were 
rigorously developed using an item response 
theory that increases precision over the clas-
sical measurement theory.13 �e PROMIS 
scales were calibrated and normalized to the 
US population based on the 2010 census.14

Emerging data shows that their psychometric 
properties are equivalent or better than cur-
rent state-of-the-art disease-specific instru-
ments used for orthopedic problems.11,15-20 
Selected PROMIS health domain scales per-
tinent to physical therapy include physical 
function (PF), pain interference (PI), fatigue, 

and self-efficacy (SE). Compared to current 
disease-specific measures, the PROMIS scales 
capture generic health domains with very low 
floor and ceiling effects and adequate sensi-
tivity to change, making them effective tools 
for tracking patient status.21 

A focus on generic measures from mul-
tiple health domains makes it possible to real-
ize a more holistic health approach to patient 
care in physical therapy. However, moving 
from a disease-specific focus to a holistic 
or generic health domain focus is a para-
digm shift for providers that has theoretical, 
though unproven, benefits. Physical thera-
pists may resist using these scales because of 
fears associated with inefficiency, increased 
time demand, and low clinical impact.9 Pro-
viders need a concrete model of how these 
scales impact patient decision making, along 
with data supporting the benefit of using 
these scales in practice. 

Although an optimal set of generic health 
domain measures for physical therapy is 
unclear, a potential set of measures would 
likely assess PF, PI, fatigue, and SE. �e 
importance of PF and PI is underscored by 
the fact that most disease-specific measures 
currently in use are designed to measure these 
constructs.22-24 Because the PROMIS PF and 
PI scales are similar in construct to many 
disease-specific scales, it is not surprising that 
they yield similar clinical information.11,15-19 
What is novel about a generic health domain 
approach is the ability to also efficiently assess 
other health domains important to clinical 
decision-making—domains that alter clini-
cal decisions at the point of care. Fatigue is 
not correlated to physical function and pain, 
yet is an important predictor of health status 
for a number of medical problems, includ-
ing orthopedic impairment.25-28 Self-efficacy 
of symptom management is a positive health 
attribute that assesses a person’s confidence in 
managing his or her own health condition.29 

New approaches to care emphasize enhanc-
ing patient self-efficacy to increase activity 
participation for individuals with orthopedic 
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impairment.30-32 Altogether, these 4 generic 
PROMIS scales provide an interesting new 
set of measures for the physical therapist. 
�e PF and PI scales are consistent with cur-
rent constructs of clinical decision-making;
however, fatigue and SE are not typically
measured as part of a physical therapy evalu-
ation. Especially important to note is that PF,
PI, fatigue, and SE are each directly linked
to distinct clinical treatment approaches, and
therefore scores on these scales may drive
important clinical choices (Figure 1).

�e purpose of this mixed methods study,
quantitative and qualitative, was to describe 
typical scores on 4 generic health domain 
scales (PROMIS PF, PI, fatigue, and SE) 
at initial evaluation in a general orthopedic 
population. Specific hypotheses included 
that: (1) each PROMIS scale would demon-
strate a clinically relevant number of patients 
that score either 0.5 or 1.0 standard deviation 
worse than the US average (quantitative); (2) 
for each patient a key health domain (PF, PI, 
fatigue, or SE) could be identified that would 
determine the primary treatment approach 
(quantitative); (3) PROMIS PF and PI scores 
would show strong convergent validity, while 
PROMIS, fatigue, and SE would show low 
to moderate correlations with PROMIS PF 
and PI (quantitative); and (4) specific cases 
would provide clinical examples of how 
identifying a patient’s key health domain 
leads to a distinct clinical focus for treatment 
(qualitative).

METHODS
Outcomes measure data was analyzed 

for 45 consecutive patients over a 3-month 
period. All patients were seen for physi-
cal therapy evaluation in a university-based 
outpatient physical therapy clinic in rural 
Oregon. Each presented with musculoskel-
etal chief complaints involving the low back, 
neck, and upper or lower extremity pain 
symptoms. Every patient was given the set of 
4 PROMIS scales (PF, PI, fatigue, and SE). 
Forty of these patients completed a diagno-
sis-specific outcomes measure (eg, Oswestry 
Disability Index),19,24 while the other 5 failed 
to complete the measure. �e PROMIS 
scores were coded for level of health domain 
severity as “WNL” (within normal limits), 
“mild” or “severe” (Table 1). Based on this 
severity coding for the set of 4 PROMIS 
scores, a key health domain descriptor was 
ascribed to each patient—"PF, PI,” “fatigue” 
or “SE” (Table 2).

Generic Health Domains 
�e set of 4 PROMIS scales were com-

pleted by each patient using the PROMIS 
iPad app (Glinberg & Associates, Inc). �e 
PROMIS CAT asks multiple questions for 
each health domain, requiring patients to 
self-rate on a 5-point Likert scale, select-
ing appropriately difficult questions based 
on prior responses.11,13,14,29,33 �e resulting 
PROMIS score is a T-score, with 50 being 
the average in US population and 10 points 

equivalent to one standard deviation.14 Data 
is downloaded directly from the app or viewed 
in real time on the iPad for clinical decsions. 
�e iPad app stores data online, however,
meets regulations for patient privacy.

�e PROMIS PF scale measures capabil-
ity in movement, upper extremity use, and 
instrumental activities of daily living (eg, 
“running errands”), with higher numeric 
scores reflecting better physical capability.14,21

�e PROMIS PI measures the consequences
of pain related to patient engagement in all
aspects of life, including physical tasks, with
higher scores reflecting worse pain interfer-
ence.10,34 �e PROMIS fatigue measures
the experience and impact of tiredness and
exhaustion as these decrease ability to func-
tion in daily activities, with higher scores
reflecting worse fatigue.33 �e PROMIS SE
measures a person’s confidence in manag-
ing his or her health condition, with higher
scores reflecting better self-efficacy.29

Analysis 
Descriptive statistics including the 

mean, standard deviation, and range for 
each PROMIS scale at the initial physi-
cal therapy evaluation were calculated in 
Excel (Microsoft Corporation, Redmond, 
WA). For hypothesis #1, T-scores for each 
PROMIS scale were coded for health domain 
severity (ie, WNL, mild, or severe) per the 
criteria in Table 1. �is data was used to 
generate percentages and a stacked column 

Figure 1. Multidimensional generic health domain assessment using PROMIS computer adaptive testing to obtain unfiltered patient-
reported insight into the patient’s own health.
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examples of specific key therapeutic activi-
ties, and case resolution. 

RESULTS
Data was available from 45 patients, of 

which 80% were female, ranging in age from 
17 to 74 years old with the average being 
38.3 ± 17.3. Eighteen patients presented 
with a chief complaint in the lower extrem-
ity, 12 in the low back, 12 in the neck, and 3 
in the upper extremity. �e average PROMIS 
PF T-score was 44.0 ± 7.8 and the range was 
22 to 60. Likewise, the average PI was 59.5 ± 
6.9, range 47 to 75; the average fatigue was 
55.2 ± 8.4, range 35 to 74; and the average 
SE was 44.3 ± 5.4, range 32 to 57.

�e proportion of patients whose
PROMIS scores were greater than 0.5 stan-
dard deviation varied from 44.7% to 64.6% 
for the selected scales, with PI being the high-
est at 64.6%. Both fatigue and SE were at 
47.9% (Figure 3).

�e proportion of patients that fit a par-
ticular key health domain descriptor was 
nearly evenly distributed among the 3 cate-
gories (Figure 4A). “Self-efficacy” was the key 
descriptor for 35.6% of the patients, with 
the “PF, PI” descriptor ascribed to 35.6% 
of patients as well, and “fatigue” ascribed 

Table 1. Criteria for Health Domain Severity Coding

Severity Criteria

WNL PROMIS score < 0.5 standard deviation from US average or better than average

Mild PROMIS score 0.5 to 1 standard deviation worse than US average

Severe PROMIS score > 1 standard deviation worse than US average

Abbreviations: WNL, within normal limits, PROMIS, Patient-Reported Outcomes Measurement 
Information System; US, United States

Table 2. Criteria for Identifying the Key Health Domain 

Key Health
 Domain Descriptor Definition Based on Health Domain Severity 

PF/PI PF, PI: mild, severe
Fatigue: WNL
SE: WNL

Fatigue PF, PI: WNL, mild, severe
Fatigue: mild, severe or Fatigue: severe
SE: WNL SE: mild

SE PF, PI: WNL, mild, severe
Fatigue: WNL, mild or SE: severe
SE: mild

Abbreviations: PF, physical function; PI, pain interference; WNL, within normal limits;
SE, self-efficacy

Key PROMIS Health Domains for Musculoskeletal Patients

Physical Function/
Pain Interference  

Progressive resistance 
and functional 
strengthening

ROM (long lever arm and 
accessory joint motion)

Pain control utilizing soft 
tissue mobilization and 

joint mobilizations

Patient education 
regarding expected 
recovery and pain 

management 
strategies

Fatigue

Graded aerobic 
exercise

Functional dynamic 
strengthening for 
cardiac endurance

Increase daily 
activity—walks on 
treadmill, elliptical, 
bike, or community

Patient education 
regarding importance 

of sleep, diet, and 
exercise

Self-Efficacy

Theory-informed 
counseling to increase 

physical activity

Relaxation/Breathing 
techniques

Graded exposure to 
activities meaningful to 

the patient (Guided 
Behavioral Experiments)

Neuroscience education 
challenging beliefs 

associated with 
pathology and pain

Figure 2. Description of therapeutic strategies for key PROMIS health domains 
identified by patients. 

chart for visual interpretation. High propor-
tion (>30%) of patients falling into the mild 
or severe categories indicated the potential 
importance of the generic health domain. 
For hypothesis #2, a key health domain was 
ascribed by applying the criteria in Table 2 
and then used to generate percentages and 
a pie chart for visual interpretation. �e 
criteria were developed based on how the 
PROMIS scales were being used to make 
clinical decisions. Because each key health 
domain became the priority for treatment, 
each was matched with a specific set of clini-
cal treatments (Figure 2). �e proportions of 
patients falling into each treatment category 
represent the frequency of that particular 
treatment approach. For hypothesis #3, Pear-
son correlation coefficients were performed 
among all possible pairs of PROMIS scales. 
Correlations above 0.6 demonstrated high 
convergence, while r-values between 0.3 and 
0.6 were seen as low convergence and r-val-
ues below 0.3 as divergence. High conver-
gence (PF, PI) supports grouping the scales 
into one domain, where low convergence or 
divergence support clinically using the scales 
as separate domains. For hypothesis #4, 
qualitative case descriptions of 3 ideal cases 
were selected that illustrate the clinical deci-
sions made based on PROMIS scores from 
the initial evaluation. Each case describes ini-
tial findings, summary of interventions with 

Abbreviations: PROMIS, Patient-Reported Outcomes Measurement Information System; 
ROM, range of motion
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to 28.9%. Following this analysis, all 45 
PROMIS score sets were re-coded such that 
any patient who scored greater than 0.5 stan-
dard deviation (worse) on both the fatigue 
and SE scales were ascribed the descriptor 
“complex.” With this re-coding, 28.9% of 
patients fell into this fourth category (Figure 
4B).

Convergent validity was strong for PF 
and PI scores (r = -.67) and lower for the 
other scales (Figure 5 and Table 3). Table 
3 shows correlations among pairs of scales 
ranging from r = -.25 to -.67. Fatigue was 
significantly correlated to PF (r = -0.29, p 
= 0.05) and PI (r = 0.42, p < 0.01) but not 
to SE (r = -.25, p = 0.10). �e SE scale was 
significantly correlated to PF (r = 0.31, p = 
0.04) and PI (r = -0.55, p < 0.01). 

�ree specific cases are described, each
linking a key health domain ascribed at the 
initial evaluation with a distinct approach 
to treatment. �e PROMIS scores for these 
cases are listed in Table 4. For case #1, PF, PI 
was the key health domain identified at eval-
uation with the PROMIS PI score > 0.5 stan-
dard deviation worse than average. For this 
patient, the priority focused on remediating 
impairments and increasing physical activity. 
For case #2, the key health domain identi-
fied at evaluation was fatigue (PROMIS score 
>2 standard deviations worse than average).
Hence, physical therapy treatment focused
on improving aerobic capacity. Finally, for
case #3, the key health domain identified
at evaluation was SE (PROMIS score >1.5
standard deviations worse than average). �is
resulted in challenging the patient’s fear and
beliefs associated with the low back pain.

CASE #1 – PF, PI
A 19-year-old female presented with 

chronic low back pain, hip pain, and anterior 
knee pain. She reported that her back was 
injured years ago in a quad runner all-terrain 
vehicle accident. Her presenting symptoms 
were of muscle tightness around her spine, 
and intermittent radicular type symptoms 
that lasted a couple days to a week at a time. 
Previous treatments included stretching, 
which did not diminish her symptoms. Her 
new role as a college student increased her 
sedentary time (lectures, studying, home-
work). Previously, she frequently played ulti-
mate Frisbee and soccer. However, due to her 
pain symptoms she had to stop participation 
in these activities. She scored 6% disability 
“minimal disability” on the modified Oswes-
try Disability Index (ODI), aligning with 
her WNL score on the PROMIS PF scale. 
She scored at “low risk” (1/9) on the Keele 

Figure 3. The proportion of patients classified as within normal limits, mild, and 
severe based on perceived problems for each generic health domain.

Figure 4. A, The proportion of patients fitting a particular key health domain 
descriptor, as identified by 4 generic health domain PROMIS scales. B, The 
proportion of patients when re-classifying as "complex" those with both Fatigue and 
SE scores > 0.5 standard deviation worse than normal.

A B

STarT Back Screening Tool,35 and 3/10 on 
the Visual Analog Scale (VAS) for pain.

Based primarily on her high PI score 
(fatigue and SE scores both WNL), treat-
ment centered around progressive resistance 
and functional strengthening, focusing on 
returning her to recreational activity as soon 
as possible. Interventions included core and 

hip muscle strengthening, increasing range of 
motion, neural mobilization, and functional 
training specific to ultimate Frisbee move-
ment demands. 

�is patient was seen for 3 visits, and she
returned to ultimate Frisbee in a recreational 
league within 3 weeks, reporting minimal 
symptoms. All radicular symptoms resolved 

Abbreviations: WNL, within normal limits; PF, physical function; PI, pain interference; 
SE, self-efficacy of symptom management.

Abbreviations: PF, physical function; PI, pain interference; SE, self-efficacy; 
PROMIS, Patient-Reported Outcomes Measurement Information System
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after the first visit. At her final assessment, 
PROMIS PF improved from 46 to 50 and 
PROMIS PI from 58 to 52, both close to 
normal values. �e normal SE scores sug-
gested the patient was confident in her ability 
to manage her symptoms and was more likely 
to engage in active treatments.29 �is encour-
aged the therapist to engage the patient in 
home exercises and independent training 
activities.

CASE #2 – FATIGUE
A 64-year-old female presented with 

recurrent low back pain 8 months status 
post laminectomy and recently a posterior 
fusion at L5-S1 two months ago. She also 
had multiple myeloma for several years with 
negative effects on her immune system as a 
result of infusion and chemotherapy. Prior 
to her surgeries, any physical therapy inter-
ventions were unsuccessful due to persisting 
uncontrollable pain. �e patient also wore a 
back brace that she was reluctant to remove 
until the surgeon declared “full healing” of 
her spine. �is contributed to her low initial 
PF score, because she self-limited all activi-
ties while in her brace. At initial evaluation, 
she arrived in the clinic waiting area severely 
winded after walking from the parking lot (< 
500 feet). She scored 38% disability “mod-

erate disability” on the ODI, a relatively 
functional score that did not align with her 
severe PF score of 37 (only 9% of the US 
population would be expected to score this 
low). She scored at “low risk” (3/9) on the 
Keele STarT Back Screening Tool, and 5/10 
on VAS for pain.

Despite severe PF and PI self-ratings, 
her severe fatigue score (>2 standard devia-
tions worse than average) reflected the most 
concerning generic health domain. Initial 
intervention centered around postsurgery 
strengthening exercises as prescribed by the 
surgeon. However, limited improvement 
was seen in fatigue and PF after 4 sessions, 
so focus of treatment switched to fatigue 
and graded aerobic exercise. Graded aero-
bic exercise included increasing daily activ-
ity through ambulation on treadmill and in 
the community, the latter providing real-life 
obstacles such as stairs, curbs, and inclines. 
Strengthening to increase cardiac endurance 
(eg, repeated sit-to-stand, lifting laundry 
bags filled with 10 lb to 30 lb weights, gar-
dening simulation) were also implemented 
with success. Additionally, patient education 
regarding sleeping patterns was addressed 
(eg, consistent schedule, exercise timing 
during the day).

�is patient was seen for 8 visits and

made remarkable improvement. After tar-
geting graded aerobic exercise over the last 
4 visits, she was able to ambulate .75 miles 
with minimal complaints of tiredness. �e 
patient’s PROMIS fatigue score drastically 
improved decreasing by 10 points in the last 
few visits, and she completely weaned off her 
back brace. Having WNL PI and markedly 
improving fatigue and PF, she continued a 
home program and community ambulation, 
with one to two follow-up visits over the sub-
sequent 6 weeks. Although her fatigue score 
remained high at 61, her normal SE score of 
48 supported intermittent consultation and 
self-management.

CASE #3 – SE
A 41-year-old woman presented with an 

acute flare-up 4 days ago, an exacerbation 
from chronic low back pain of more than 
one-year duration. She voiced confidence 
and eagerness to resolve her pain in order to 
get back to tending her horses. However, she 
had a severe SE score of 34 and her PF and PI 
scores were also severe at 30 and 75, respec-
tively. She described a history indicating 
high levels of pain-related fear and unhelp-
ful beliefs. For example, in the prior year she 
relegated herself to a wheelchair for a period 
of time due to fear of reinjury. She scored a 

Physical 
Function

Pain 
Interference

Figure 5. The scatter plot between Patient-Reported Outcomes Measurement Information System (PROMIS) Physical Function 
and Pain Interference scores shows a strong correlation (r = -0.67). As pain interference increases, physical function decreases. This 
correlation suggests these constructs are dependent and therefore can be considered together. The yellow area on the chart represents 
higher pain interference and lower physical function. 
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64% disability rating on the ODI, 6/9 on the 
Keele STarT Back Screening Tool, and 7/10 
on the VAS for pain. 

�e patient’s PROMIS SE score, sup-
ported by a Keele STarT Back score indicat-
ing risk for developing chronic low back pain, 
led to a focus on SE. As per clinical practice 
guidelines, initial treatment did include 
one manipulation on the first visit toward 
acute pain relief.36 Psychologically informed 
physical therapy practices included guided 
behavioral experiments and theory informed 
counseling.30,37-40 An upcoming vacation to 
Hawaii had increased the intensity of her 
fears around pain and limited function as 
she previously had cancelled a travel plan 
due to pain. �e guided behavioral experi-
ments included graded exposure to meaning-
ful activities she had deemed unsafe.37,38,41,42 

�is included challenging her belief that
because she had a “blown disc” any strained
or unexpected movement (eg, tasks tending
to her horses, walking in sand) or prolonged
sitting/standing as in an airplane would fur-
ther injure her back. �is was coupled with
graded exposure to movements she identified
as unsafe or threatening (ie, sustained lumbar

flexion, squatting, lifting progressively more 
weight).43 �eory informed counseling was 
used to encouraged her to engage in increased 
physical activity including stretching, regular 
unguarded movement, and exercise.30 �e 
impressions of the treating therapist was that 
she now believed in her ability to return to 
her prior level of function. �is impression 
was reinforced by a 1.5 standard deviation 
increase in her self-efficacy. 

�is patient was seen for only two visits,
following which she departed for her planned 
trip to Hawaii with her husband. A follow-
up call to the patient 26 days after her last 
physical therapy session revealed a successful 
trip with minimal symptoms persisting to 
date. �e patient requested no further physi-
cal therapy appointments. Remarkably, her 
PROMIS scores showed dramatic change, all 
improving by more than one standard devia-
tion of 10 points. 

DISCUSSION
�e select set of generic health domains

identified a high proportion of patients 
with problems outside of the typical PF, PI 
domains such as fatigue and SE. Conver-

gent validity of the PF, PI scales supported 
grouping these scales into a single category. 
Fatigue and SE showed lower correlations 
supporting their application as separate key 
health domains. Identifying these generic 
health domains led to specific changes in the 
treatment approach that were significant for 
both the provider and patient. �e selected 
cases illustrate how assessing this particular 
set of generic health domains leads to various 
approaches to patient care and offers a differ-
ent way of interacting with patients regarding 
their health. 

�e participants in this study were attend-
ing a general orthopedic practice but were 
likely not representative of a general orthope-
dic practice. �e sample was predominantly 
female and patients were split based on their 
regional complaints, 24 with spinal and 18 
with lower extremity complaints. �e aver-
age PROMIS scores were all greater than 
0.5 standard deviation worse than normal 
for each scale (range 5.2-9.5). However, the 
range of scores suggest wide variability on 
each scale across patients. �e PF, PI pair 
showed the strongest convergent validity (see 
Figure 5). No other PROMIS scale pairs were 
above r = 0.55 (see Table 3) suggesting these 
scales could be treated as independent generic 
health domains. On average, all 4 PROMIS 
scales detected patients in the WNL to severe 
range on each generic health domain. 

�e proportions of patients that were clas-
sified as mild or severe on the PROMIS scales 
showed that the 4 scales detected patient 
perceived problems at the physical therapy 
evaluation (see Figure 3). Unsurprisingly, 
64.6% of patients scored in the moderate or 
severe category for PROMIS PI, indicating 
the primary patient concern was pain inter-
fering with their life. Somewhat unexpect-
edly, the proportion of patients reporting 
as either mild or severe on the other 3 scales 
(PF, fatigue, and SE) showed relatively simi-
lar proportions to one another, varying from 
44.7% to 47.9% with PF accounting for the 
smallest proportion of all scales. �e selected 
generic health domains suggest that patients 
present with perceived problems that are not 
detected by current disease-specific measures 
that typically exclude fatigue and SE. 

In a large proportion of patients, it was 
possible to classify them by one key health 
domain that was identified as their primary 
problem (see Figure 4A). �e two key health 
domains ascribed most to patients were SE 
and PF/PI, each accounting for 35.6%. 
Recent studies have noted the importance 
of SE in patients with orthopedic prob-
lems.31,44,45 What is new is the ability to track 

Table 3. Pearson Correlation Coefficients (r) Between PROMIS Scale Pairs
*p value not significant

Pain 
Interference Fatigue Self-Efficacy

Physical Function r = -0.67 r = -0.29 r = 0.31
p < 0.01 p = 0.05 p = 0.04

Pain Interference r = 0.42 r = -0.55
p < 0.01 p < 0.01

Fatigue r = -.25
p = 0.10*

Table 4. PROMIS Scores for Selected Case Descriptions

Initial Final
Key Health Domain PROMIS Scores PROMIS Scores

Case #1 – PF, PI PF = 46 PF = 50
PI = 58 PI = 52
Fatigue = 54 Fatigue = 51
SE = 50 SE = 56

Case #2 – Fatigue PF = 37 PF = 43
PI = 63 PI = 53
Fatigue = 71 Fatigue = 61
SE =48 SE =54

Case #3 – SE PF = 30 PF = 56
PI = 75 PI = 39
Fatigue = 45 Fatigue = 39
SE =34 SE = 69

Abbreviations: PROMIS, Patient-Reported Outcomes Measurement Information System; 
PF, physical function; PI, pain interference; SE, self-efficacy
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this health domain across a wide spectrum of 
patients.29 Although fatigue is typically not 
measured during clinical care, it was the key 
health domain ascribed 28.9% of the time. 
Together fatigue and SE were high in 28.9% 
of patients, which may indicate depression 
(see Figure 4B). �is data may illustrate when 
symptoms of depression, such as fatigue and 
low SE, interfere with treatment. Further-
more, the focus of treatment for patients with 
SE and fatigue might include graded aerobic 
exercise for cardiac endurance coupled with 
theory-informed counseling30 and graded 
exposure to increase patient self-efficacy (see 
Figure 2).37-40 Ultimately, only 35.6% of 
patients presented with their chief perceived 
problem consistent with disease-specific 
scale domains (PF, PI). �e other 64.4% of 
patients identified fatigue or SE as their key 
problematic health domain. 

�e cases illustrate that assessing the
selected generic health domains led to sig-
nificant alterations in the treatment. Each 
case illustrates how treatment may target a 
specific key health domain identified by the 
generic health domain. �ese PROMIS scales 
allow for a clinically efficient procedure to 
identify each patient’s key problematic health 
domains. �is enables the therapist to inter-
act with clients to address a particular generic 
health domain important to their health. 
�is set of generic health domains were spe-
cifically chosen because of their link to cur-
rent evidence-based treatment approaches
(see Figure 2).

LIMITATIONS
�e current sample is small and lacks rep-

resentation of common problems in a general 
orthopedic clinic, for example, there are few 
patients with shoulder problems. �e clas-
sifications mild and severe are supported by 
some clinical data characterizing PROMIS in 
various groups of patients.33,34,46,47 However, 
this classification requires further validation 
for physical therapy applications. Also, the 
cases were hand-selected and therefore are 
simply models for proof of concept needing 
validation in larger samples. Whether this 
approach leads to better patient outcomes 
remains unvalidated. 

CONCLUSIONS
�e introduction of generic health

domain assessment in orthopedic physical 
therapy represents a paradigm shift toward 
prioritizing treatment of patient-identified 
generic health problems. Although a major-
ity of patients attend physical therapy for 
reasons associated with pain interfering with 

their lives, the majority of patients identified 
fatigue and/or SE as their primary problem. 
�erapists should consider exploring the
use of generic health measures similar to 
PROMIS and refocusing care on patient-
identified problems for specific generic 
health domains. 
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ABSTRACT
Background and Purpose: Sit-to-stand 

(STS) and static standing mechanics are 
related to fall risk and function after hip frac-
ture. Often, these patients avoid weight bear-
ing on the fracture side after rehabilitation. 
�e purpose of this study was to use a novel
clinically-relevant protocol to examine stand-
ing and STS vertical ground reaction force
(vGRF) in light of perceptual measures of
loading symmetry and muscle torque produc-
tion in this population. Methods: A person
post hip fracture performed 3 different STS
conditions and 2 simple load-matching tasks.
Motion, force plate, and perceptual data on
weight distribution and load were collected.
Findings: Standing and STS asymmetry
were not explained by strength. A perceptual
issue may be limiting performance progress
in achieving symmetry. Clinical Relevance:
Active task-specific training, augmented by
attention to perception of movement, load,
or strength, may assist in attaining symme-
try in STS. Conclusion: Some patients may
benefit when mechanical and perceptual per-
formances are considered together.

Key Words: sit-to-stand, center-of-mass, 
loading, perception

BACKGROUND
Physical therapy practitioners working 

across many different practice settings are 
acutely aware of the significant public health 
issues resulting from the onset of a hip frac-
ture and its sequelae. It has been estimated 
that on a worldwide basis, hip fracture 
impacts 1.6 million people annually; the 
majority are female.1 Of those who sustain a 
hip fracture, approximately 18% to 30% will 
die within the first year post onset.2,3 More 
than half of these individuals will fall at least 
one time in the year following initial frac-
ture, and 28% will sustain more than one fall 
within this timeframe.4 Nineteen percent will 
fall while moving from sit-to-stand (STS) or 
sit to walk.5

Activity-based Limitations
Activity-based limitations have been 

studied extensively.3,6-8 Following fracture, 

approximately 34% to 59% of individuals 
will resume their pre-fracture basic activi-
ties of daily living (ADLs) function by 3 
months, with this proportion increasing to 
42% to 71% at 6 months.6 In one prospec-
tive study of older adults followed pre- and 
post-fracture, the functional declines noted 
across time were 3 times larger in those who 
went on to fracture, compared to the non-
fracture group.9 An inability to attain pre-
fracture functional status has been clearly 
evident in activities involving the use of the 
lower extremities, and this has led to new 
levels of dependency after fracture onset.7 

When individuals considered independent 
with basic mobility skills before fracture are 
assessed one year after this event, half will 
require assistance when rising from an arm-
less chair or attempting to walk one block, 
more than two-thirds will need help with 
toileting and bathing transfers, and 90% will 
need help when climbing stairs. �ese values 
for dependency in lower extremity functional 
task completion do not improve significantly 
at the 2-year post-fracture mark.7

Sit-to-Stand Variables Following Hip 
Fracture

One of the lower extremity tasks that has 
been studied extensively in older adults and 
in those recovering from hip fracture is the 
STS transition.3,10-15 �is transition forms a 
necessary link to achieving independence in 
a wide variety of self-care and mobility-based 
ADLs. Even in those individuals who achieve 
an independent status in rising from STS 
post-hip fracture, research has shown that 
altered movement strategies are frequently 
adopted.11-15 �ese movement modifications 
are initiated in the preparation phase of the 
STS transition, which begins before the but-
tocks are lifted from the support surface, and 
continue into the rising phase, which begins 
at the time of seat-off. Studies have shown 
that during the preparation phase, the rate of 
force development under the involved limb 
is 42% lower than the uninvolved limb.11-13

Kneiss et al13 report that during the rising 
phase of the transition, significantly lower 
peak involved side vertical ground reaction 
force (vGRF) has also been recorded, with 

reductions of 27% compared to the non-
fractured side. Significantly lower peak hip 
and knee moments and powers have been 
recorded on the involved side also, when 
compared to the non-fractured limb. To 
insure continued independence in rising, 
compensations for this involved side force 
reduction are routinely made, and include a 
reduction in the speed of rising, coupled with 
a strong reliance on uninvolved side knee 
extensor moments and powers.

By manipulating initial STS task con-
straints and difficulty, researchers have gained 
significant insight into the movement strate-
gies used to rise following hip fracture. �is 
has been accomplished by asking subjects to 
rise independently with and without arm 
use.12 When upper extremity use was per-
mitted, individuals post-hip fracture dem-
onstrated a significantly higher arm impulse, 
compared to non-fractured control subjects.12

Despite this representing an easier task over-
all, arm use did not significantly diminish the 
preferential reliance on the uninvolved lower 
extremity. An asymmetric movement pattern 
persisted, with a lower rate of force develop-
ment noted on the involved side during the 
STS preparation phase and a reduced vGRF 
measured during the rising phase. However, 
when required to perform a STS transition 
without arm use, these same individuals 
post-hip fracture demonstrated an ability to 
increase their involved side vGRF and rate of 
force development to a more reasonably func-
tional level, yet still preferentially depended 
on the uninvolved limb’s force production to 
rise. �ese findings suggest that the involved 
limb had the capacity to contribute in a more 
symmetric manner to the task of rising, and 
that it was capable of generating greater 
vGRF when a higher demand for use was 
imposed on it. �e fact that an asymmetric 
movement strategy persisted, regardless of 
task difficulty, supports the concept that a 
pattern of learned non-use had been adopted 
by these individuals. 

Achieving functional independence in 
transitioning from STS represents an impor-
tant milestone in the rehabilitation of an 
individual post-hip fracture. However, it is 
possible that an emphasis on function over 
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movement strategy may have a detrimental 
effect on the involved limb’s ability to real-
ize its maximal force-generating capacity 
during rising. Furthermore, physical thera-
pists themselves lack accuracy in judging 
the magnitude of the involved limb’s peak 
vGRF during rising, and this may limit how 
much emphasis is placed on remediating this 
learned non-use strategy. In a recent study of 
home health physical therapists who viewed 
videotapes of subject’s post-hip fracture inde-
pendently rising from STS, judgments of 
the involved limb’s vGRF were made with a 
mean accuracy of just 39%.16

Implications of Sit-to-Stand Asymmetry 
Variables

To further understand the asymmetric 
STS movement pattern seen following hip 
fracture, investigators have sought to explain 
its value as a clinical finding.11,13-15 Asym-
metries in the involved limb’s rate of force 
development during STS have been shown to 
have strong correlations with performance on 
the Berg Balance Scale (r = 0.80) and with 
gait speed (r = 0.81), while the peak vGRF 
of the involved limb also correlates well with 
gait speed (r = .72).13 Sit-to-stand force asym-
metry following hip fracture has also been 
shown to play a significant role in explain-
ing performance on a timed stair climb test 
and that it may assist physical therapists in 
making accurate predictions of function in 
high level upright tasks, such as stair climb-
ing, which rely on unilateral strength and 
control.14 Moderate to high correlations 
have also been demonstrated between lower 
extremity symmetry measurements of muscle 
function (strength and power) and vGRF 
symmetry in STS (r= 0.58-0.76).15

Training Efforts to Reduce Sit-to-Stand 
Asymmetry

Although many investigations have pro-
vided insight into the magnitude of STS 
asymmetry following hip fracture, few have 
specifically addressed its clinical manage-
ment. Briggs and co-workers15 recently 
completed a longitudinal study to address 
asymmetry using multimodal training with 
activities such as high intensity strengthen-
ing, task specific training, and balance and 
gait training. An emphasis was placed on 
rising symmetry and regaining confidence 
during training. �is intervention resulted 
in significantly greater symmetry of lower 
extremity vGRF variables during STS and 
improved knee extension strength and power 
on the involved limbs. Despite the rigors of 
this program and the gains that were realized, 
the asymmetry of specific STS variables and 

of muscle performance tests that remained 
post-training exceeded those that were previ-
ously measured in healthy older adults.11,13,15

�ese findings may suggest that there may be
another factor contributing to the asymme-
try that was not addressed by this multimodal 
intervention approach.

Perception
Although significantly different etiologies 

prevail, the asymmetric rising patterns and 
learned non-use strategy noted following hip 
fracture have similar characteristics to that 
seen following stroke.17 �e nature of stroke, 
with its multiple body system involvement, 
has led investigators to consider the contri-
butions of factors such as muscle strength 
and activation, sensation, and perception as 
some of the possible contributing factors to 
the pattern of asymmetric rising.17 Differ-
ent aspects of perception have been consid-
ered in research involving those with stroke, 
including perceptions of weight bearing load 
or force, level of effort, and verticality. In 
contrast, research involving those recovering 
from hip fracture revolves mainly around the 
musculoskeletal factors that interact, since 
this body system is clearly compromised in 
this situation. It is possible, however, that 
even in this population of patients, the motor 
strategies that emerge in STS transitions are 
dependent on the contributions of other body 
systems and functions, such as perception. To 
date, however, the concept of perceptual defi-
cits contributing to asymmetry following hip 
fracture has not yet been explored.

CASE DESCRIPTION
�e following patient was recruited as

part of a larger ongoing study that seeks to 
identify the various mechanisms behind 
chronically asymmetric left/right loading 
during STS. �ere are several hypotheses: 
(1) Strength deficits will not fully account
for loading asymmetries in some fully-reha-
bilitated patient’s post-hip fracture. (2) �ese
patients will not be able to accurately perceive 
their loading asymmetry, nor spontaneously
fix it. (3) Asymmetric individuals will use
perceived sense of effort, rather than actual
sense of force, to determine load distribution
through the feet.

�is subject is a 74-year-old female who
sustained a hip fracture of her dominant leg 
following a fall that was managed surgically 
with total joint arthroplasty. Beyond a mild 
postsurgical infection, the subject's reha-
bilitation was unremarkable; her health was 
otherwise stable. She successfully completed 
a standard course of physical therapy, and 
was tested in our motion analysis laboratory 

6 months after surgery. She was able to rise 
from a standard height chair without using 
arms, to walk independently in the commu-
nity, and attend a one-hour exercise class 3 
times weekly. No sensory deficits existed.

METHODS
�e broad goal was to integrate STS motor 

performance data with measures of strength, 
perceived effort of difficulty, perceived load, 
and perceived load distribution through the 
feet. Kinematic motion was analyzed using 
a Qualysis 3D system (10 cameras, 100Hz 
rate, 6Hz Butterworth filter) with two AMTI 
force plates (1,000 Hz), C-Motion Visu-
al3D (with Dempster Hanavan for COM) 
and DataGraph software (Visual Data Tools 
Inc.). �ere were 3 STS conditions: (1) natu-
ral "self-selected," (2) a "50/50 fix" trial in 
which the subject was given feedback on her 
prior "self-selected" symmetry performance 
and then encouraged to concentrate on equal 
left-right weight distribution during another 
STS bout, and (3) "maximal excursion" STS 
trials in which the subject was asked to place 
as much weight as possible through one leg, 
without falling, while rising to stand (Figure 
1). For STS, the subject was seated on a 
custom-built platform (armless and back-
less) that was adjusted to achieve the follow-
ing start position: hip flexion 90°, thigh level 
with floor, feet even at shoulder's width, self-
selected natural knee/ankle (up to 15° ankle 
dorsiflexion), and hands positioned with 
palms touching ("prayer position"). 

Perception during STS was assessed using 
a custom-built Visual Analog Scale (VAS) 
device. Immediately after each STS bout, the 
subject was asked to move a sliding marker 
from a centered position toward either the 
left or right (up to 3 inches each) to reflect 
the magnitude of her perceived left-right 
weight distribution during the rising (Figure 
2). �e experimenter then recorded marker 
position from a digital display (ie, 70/30).

Isometric knee extensor maximal strength 
was tested bilaterally in sitting, at 90°, with 
a load cell at each distal tibia (Kistler Force 
Link 9311B at 1,000 Hz, low pass filtered at 
10Hz, 49.99 N/v). With this same arrange-
ment, a force matching task was used to 
assess the individual's accuracy in perceiving 
submaximal muscle torque production. �e 
subject was asked to generate a self-selected 
isometric knee extension torque on one side, 
then rest, then replicate the exact same torque 
on the contralateral side. �e matching was 
performed twice, with the fractured and non-
fractured limbs each having the opportunity 
to serve as the referenced standard for the 
other. �e subject did not numerically assign 
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a VAS estimate to the torque, because low 
efforts are difficult to meaningfully rate with-
out a submaximal reference.

A matching task was also used to assess 
loading perception through the feet. From a 
static standing position, the subject was asked 
to shift a self-selected amount of weight 
toward one side, return to upright neutral, 
and then replicate the exact same load on 
the contralateral side (Figure 3). �is was 
done twice, with each leg serving as the refer-
enced standard. Immediately after each trial, 
the subject used the VAS device to offer her 
quantitative perception of the chosen load 
distribution through the feet (ie, 60/40).

FINDINGS
�e subject had equal knee exten-

sor muscle strength, with only 0.3% body 
weight (BW) difference between legs (Table 
1). �e accuracy of her extensor torque per-
ception is excellent, with a small matching 
over-estimate of target torques by approxi-
mately 2% BW; this existed no matter which 
lower extremity served as the standard. �is 
evidence suggests that neither knee extensor 
muscle weakness nor muscle torque percep-
tion account for asymmetries in sit-to-stand 
and matching tasks while standing. 

During self-selected STS, the subject 
avoided loading the fracture leg, resulting in 
a vGRF asymmetry of approximately 12% 
(Table 2; Figure 4*). �e subject sensed that 
she was asymmetric. Her VAS perceptual load 
rating was excellent in the non-fracture leg for 
both the STS and static standing tasks (within 
3-5%); loading perception for the fractured
leg was more accurate for the static standing
task (4% error) than the STS task (13% error)
(Table 2). After the actual magnitude of left-
right vGRF asymmetry was disclosed to the
subject as summary feedback, she was able to
minimize the left-right difference to approxi-
mately 2% BW. To achieve this improvement,
the subject's strategy was to pre-load the
fracture-side's foot prior to standing, while
still sitting (Figure 4+). She also successfully
moved the center-of-mass closer to midline
during STS (Figure 5+). However, during
static standing, after the rise was complete,
she was unable to maintain the center of mass
(COM) at midline (Figure 5++).

During static standing, the subject had 
a significant load distribution asymmetry 
between the fractured side (31% BW) and 
non-fractured side (68% BW) (Table 2; 
Figure 4**). �is 37% difference was reduced 
to 11% after summary feedback was given 
(Figure 4++). 

�e STS maximal excursion tests revealed
a large difference in motor performance 

between the left and right sides (Figure 1). 
�e COM excursion from midline was 32%
less on the fracture side (not shown). �e
non-fracture side accepted 27% more BW
than the fracture side (Table 2; Figure 6*)
despite the two sides having nearly equal knee 
extensor strength. �e subject's VAS score
suggests that she had an accurate percep-
tion of this difference during maximal load.
As observed earlier, the subject's strategy to
improve STS weight bearing on the fracture
side was by pre-loading it in sitting, prior
to rising (Figure 6+). Interestingly, after the
subject was required to bear that large load
on the fracture side during STS, she showed
nearly perfect symmetry in static standing
(48/50, Table 2; Figure 6++).

�e VAS perceptual ratings of the mag-
nitude of a standing lateral shift were quite 
accurate for both the fracture and non-frac-
ture sides (5-7%), (Table 3; Figure 3). Based 
upon this, one might expect the subject to 

be highly accurate at matching loads between 
sides. Interestingly, this was not the case. �e 
subject had a persistent residual mismatch 
of approximately 20% BW that seemed to 
be embedded in the fracture side (Table 3). 
When the fractured leg was used to produce 
the referenced standard, the match target was 
over-shot by 18% (Figure 7**). When the 
fracture leg was used to produce the match, 
it was under-shot by 22%. Similarly, COM 
excursion was reduced by approximately 17% 
when the fracture side set the standard for 
matching (Figure 8). A contributing factor to 
the poor matching could have been the asym-
metric vGRF loading observed during quiet 
standing, at the start of each matching task.

CLINICAL RELEVANCE
In summary, these findings offer sup-

port to the clinically important concept that 
strength deficits alone do not fully explain 
loading asymmetry after hip fracture.15

Despite our subject’s ability to accurately 
perceive movement and torque limitations, 
she was still unable to spontaneously correct 
loading asymmetries without being given 
quantified summary feedback prior to prac-

Figure 1. Subject performing right 
side maximal excursion during a sit-
to-stand maneuver. See also Figure 6.

Figure 2. Subject offering an estimate 
of her left-right sit-to-stand loading 
symmetry, using a custom-built 
digital visual analog scale device.
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ticing the task. �at practice likely required 
her to make complex perceptual adjustments 
to recalibrate senses of effort and force. Max-
imal weight bearing on the fractured side 
during STS led to improvements in vGRF 
symmetry during STS and static standing. 
Matching tasks may be a useful clinical tool 
for addressing loading symmetry.

Limitations
�e results of this case are limited by

Figure 3.  Example of a subject performing the lateral weight-shift matching task.  
In this case, after the person loaded his left side, he attempted to replicate the exact 
same load on the right side. See also Figures 7 and 8.

VAS rating of
KE force KE force

(mean %BW) (% max)

Lower Extremity: ok fx ∆ ok fx

TASK

KE MVIC: 17.9 17.6 0.3 (100) (100)

Match a self-selected KE using… 

…fx-side as the standard: 12.8 10.6 over-shot by 2.2 - - 

…ok-side as the standard: 8.6 10.9 over-shot by 2.3 - -

Abbreviations: KE, knee extension; BW, body weight; VAS, visual analog scale; max, maximum; fx, fracture; ok, non-fractured; ∆, difference between legs;
MVIC, maximum voluntary isometric contraction.

Table 1.  Summary of Isometric Knee Extension Torque

several factors due to the study design. �e 
findings are not generalizable, based upon a 
single subject. We chose “strength” to be rep-
resented by isometric knee extension torque. 
However, other muscles also contribute to 
COM control during STS. For example, 
during the middle “transition” phase of STS, 
biceps femoris and gluteus maximus have 
been shown to play a key role.18 During 
matching tasks, we allowed the subject to 
self-select her own load or excursion. How-

ever, it may be that perceptual estimates are 
magnitude sensitive. For example, it may be 
easier to perceive symmetry differences at 
80/20 (left/right) than at 65/35. Finally, our 
paradigm addressed motor performance and 
not motor learning.

CONCLUSIONS
In the rehabilitation of an individual 

post-hip fracture, there is potential clinical 
benefit to be found in the integration of stan-
dard motion and force data with data from 
perceptual-heavy tasks such as VAS rating, 
load matching during weight bearing, torque 
matching during isometrics, and maximal 
excursion during STS.
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a 50/50 distribution. See also Figure 4.
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Figure 6.  Vertical ground reaction force data for two 
discontinuous sit-to-stand trials: (1) thick lines = maximal 
excursion to the non-fractured “ok” side, (2) thin lines = 
maximal excursion to the fractured side.  Red = fractured leg.  
Green = non-fractured leg.  See also Table 2, Figure 1.

Figure 8. Center of mass data for two standing matching trials. 
The subject was asked to stand quietly, shift weight to one side 
(the standard), then replicate that load on the contralateral 
side (the match). (1)  brown = when the fractured leg served as 
the reference standard; (2) blue = when the non-fractured “ok” 
leg was the reference standard. See also Figures 3, 7.

Figure 7. Vertical ground reaction force data for two 
discontinuous trials of matching lateral load shifts in standing. 
The subject was asked to stand quietly, shift weight to one side 
(the standard), then replicate that load on the contralateral 
side (the match). (1) brown half = when the fractured leg 
served as the reference standard; (2) blue half = when the non-
fractured “ok” leg was the reference standard.  Red = fractured 
leg. Green = non-fractured leg. See also Table 3, Figures 3, 8.

Table 3. Summary of Matching Trials With Perceptual 
Ratings

vGRF of vGRF of success of VAS
initial shift vGRF rating of
shift match match shift match

TASK (%BW) %BW) (%BW) (% max)

Match a self-selected
standing lateral shift
when using… 

 …fx-side as standard: 717 897 over-shot 84
(midline change) (+21) (*) (+39) (**) by 18% (+34)

 …ok-side as standard: 87 65 under-shot 72
(midline change) (+37) (+15) by 22% (+22)

Abbreviations: vGRF, vertical ground reaction force; 
VAS, visual analog scale; BW, body weight; max, maximum; fx, fracture; 
ok, non-fractured

Key:  * = see the * icon in the figure; 7 = see Figure 7.
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ABSTRACT
Background and Purpose: �e capac-

ity of the Achilles tendon during a 1-rep-
etition eccentric maximum contraction is 
largely unknown. �is study examined the 
maximum ankle torque during a concentric/
eccentric heel raise/lowering task and while 
running in healthy individuals and partici-
pants with chronic Achilles tendinopathy. 
�ese findings were applied to a 10-week 
training program for a patient with chronic 
Achilles tendinopathy. Methods: A total 
of 13 subjects (9 healthy and 4 with Achil-
les tendinopathy) participated in this study. 
Subjects were asked to perform a maximum 
eccentric contraction wearing a weighted 
vest while collecting 3-dimensional biome-
chanical variables. Subjects also ran along 
an instrumented runway to assess torque at 
the ankle joint. All participants completed 
VISA-A Outcomes: On the VISA-A, sub-
jects with Achilles tendinopathy (AT) scored 
on average 28 points less than the healthy 
controls and were 27% weaker. �e peak 
ankle torque during a single leg lowering task 
and running was 3.1 Nm/kg and appeared 
similar between controls and participants 
with chronic AT. Findings of the study 
when applied in a 10-week high load eccen-
tric rehabilitation program demonstrated 
improved tendon characteristics and VISA-A 
score. Conclusion: Unhealthy tendons likely 
can tolerate high loads during rehabilitation 
and AT programs should consist of progres-
sive resistive exercises instead of movements 
that emphasize repetitions.

 
Key Words: exercise, progressive resistance 
exercise, strength training

INTRODUCTION
Chronic mid-portion Achilles tendinopa-

thy (AT) is characterized by pain, localized 
tendon thickening, and results in degenera-
tion of the tendon, changes in collagen, and 
activity limitation.1,2 With the use of diag-
nostic musculoskeletal ultrasound, additional 
pathoanatomical features include hypoechoic 
areas and a decrease in stiffness.3,4 Although 
the incidence of AT primarily occurs in ath-

letic populations that include novice and 
elite running, soccer, and rock climbing, 
other sedentary individuals are susceptible as 
well.5-11 

Eccentric exercise is the most common 
type of rehabilitative treatment for AT but 
with various levels of success.10,12-14 �e sci-
entific literature is replete with the Alfredson 
protocol that consists of up to 180 rep-
etitions daily, and as appropriate additional 
weight could be added via a backpack.15 

A few studies cite using a backpack. In the 
clinic, performing an eccentric exercise with 
a backpack in excess of 20 Kg requires sig-
nificant therapist oversight. �is may be one 
reason most studies only use bodyweight 
with high repetitions. In a 5-year follow-up 
study comparing eccentric exercise to active 
rest for patients with AT, Silbernagel et al12 

demonstrated that 65% of the participants 
rated themselves as painfree. �is included 
participants in the active rest only group. All-
in-all, only about 50% of patients with AT 
respond to eccentric exercise. Similarly, in an 
8-year follow-up study, 29% of patients went 
on to have surgery and 41% began having 
problems with the noninjured tendon after 
returning to previous activity.10 

�e precise cause of AT is still unclear, is 
likely multifactorial, and is the failure of the 
body’s ability to adapt to the stress applied. 
For appropriate adaptation of the tendon 
to occur, significant mechanical loading is 
required.16-19 Performing 180 eccentric ankle 
dorsiflexion repetitions may not effectively 
load the tendon high enough to produce 
the appropriate collagen synthesis necessary 
for tendon healing and remodeling. Interest-
ingly, collagen synthesis may be irrespective 
of the type of load applied.19,20 Arampatzis et 
al19 conducted a 14-week study comparing 
high and low strain isometric plantar flexion 
strengthening exercises and discovered that 
high load provides a coordinated muscle-
tendon unit adaptation to the plantar flexor 
group, whereas low load only showed posi-
tive adaptations to the muscle. �is suggests 
that tendons require high strain activities to 
achieve collagen remodeling and a positive 
change in tendon thickness and stiffness. 

In a randomized controlled trial, Beyer et 
al21 demonstrated a significant reduction 
in tendon thickness and symptoms in both 
the concentric and eccentric exercise groups. 
�is particular protocol progressively loaded 
the tendon over a 12-week period with the 
highest loads and lowest repetitions occur-
ring in weeks 9 to 12. Specifically, weeks 9 
to 12 consisted of 4 sets of 6 repetition maxi-
mums. �e higher loads consisted of using 
either a leg-press or barbell weight system. 
�is essentially achieves the same outcome 
as the Alfredsen protocol which requires 180 
repetitions, with higher load and dramati-
cally fewer repetitions. Although the load was 
higher in the Beyer et al21 study, subjects per-
formed 3 different types of 2-legged exercises 
that may not have loaded the tendon high 
enough for full remodeling to occur. 

�e full capacity of the AT is also unknown 
and current strengthening programs may 
potentially under dose the necessary strain/
stress needed for collagen remodeling. Achil-
les tendon rehabilitation programs seldom 
calculate either a 1-repetition maximum con-
centrically or eccentrically and likely stress 
the tendon around one-third of its maximum 
output.20 As an example, the peak ankle plan-
tar flexion moment during running is between 
2-3 Nm/kg, depending upon the speed. In 
contrast, a single-leg (body weight only) 
heel rise is between 1.2 and 1.6 Nm/kg.20,22

In addition, during a squat jump, the ankle 
moment can reach as high as 5-6 Nm/kg.23

Although Alfredsen protocol does not reach 
these loads despite the heavy slow resistance 
program using one maximal concentric con-
traction, higher load is likely achievable using 
one maximal eccentric contraction. �e first 
purpose of this current study was to deter-
mine single-leg 1-repetition concentric and 
eccentric maximums for healthy controls and 
subjects with a past history of AT. Secondly 
this study aimed to compare the ankle joint 
planar flexion moment during running with 
a single-leg heel rise during a maximal eccen-
tric contraction. Finally, the study attempted 
to determine whether a 10-week maximum 
tendon-loading eccentric exercise program 
produced changes in tendon characteristics.
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METHODS
Nine healthy subjects (5 male and 4 

female) and 4 subjects with AT (2 male and 
2 female) participated in this study. Subjects 
in the AT group had a history of chronic 
Achilles tendinopathy for greater than 1-year. 
Participants were recruited from the univer-
sity and consisted of students and staff and 
ranged in age from 23-44 years. Exclusion 
criteria was current AT symptoms or previ-
ous surgery. All subjects read and signed a 
university approved consent prior to the 
testing. Subjects were then instructed to 
complete the Victorian Institute of Sport 
Assessment – Achilles (VISA-A) form as well 
as a questionnaire regarding their activity and 
training habits. All participants consented to 
participate and the procedures described here 
were approved by a university committee 
overseeing human subjects’ research. 

Kinematic and Kinetic Measurements 
To obtain ankle joint kinematic and 

kinetic data, prior to testing, reflective mark-
ers were placed on key anatomical landmarks 
to define a 2-segment biomechanical model 
of the ankle and shank (Figure 1). �ree-
dimensional ground reaction force was cap-
tured using an AMTI (Advanced Mechanical 
Technology Inc., Watertown MA) 400mm 
X 600mm force plate sampled at 1000 Hz. 
Ten infrared cameras were used to calculate 
ankle kinematics. During the heel-rise trial, 
data was collected at 60 Hz while during 
the running trial, data was collected at 120 
Hz. Ankle kinematics were defined by foot 
motion relative to tibial motion. Kinematic 
and kinetic data were synchronized through 
Visual 3-D software (C-Motion Research 
Biomechanics) and ankle joint moments 
were then calculated using inverse dynamics. 

Musculoskeletal Ultrasound 
Measurements

Tendon thickness (longitudinal and 
cross-section) was measured before and 
after a 10-week pilot eccentric exercise pro-
gram. Images were determined using a Hit-
achi-Aloka (Alpha6-PD2,) musculoskeletal 
ultrasound with a linear array probe at a fre-
quency of 10-12 MHz. All image measure-
ments were analyzed using the accompanying 
onboard Hitachi-Aloka software.

 
Procedure

Subjects were asked to perform one 
double limb calf raise on a 7-cm block to 
assess their maximum dorsiflexion and plan-
tar flexion range of motion. In order to esti-
mate their 1-repetition eccentric maximum, 

a 1-repetition concentric maximum plantar 
flexion was accomplished with the use of 
weighted vests. Each subject started with 
approximately 150% of their body weight. 
For example, if a subject weighed 75 Kg, 
the weighted vest consisted of 37.5 Kg. Sub-
jects were instructed to perform a single-leg 
heel rise and achieve full plantar flexion, 
even if they felt minimal pain. �ey were 
instructed to stop if they thought the pain 
was either moderate or severe. If any of the 
subjects needed additional support for bal-
ance, a platform was available for them to 
lightly stabilize themselves. Subjects were 
able to achieve their 1-repetition concentric 
maximum within 2 to 3 trials. Once this 
was achieved a starting point of an addi-
tional 40% was added to the vest. Using 
the example above, an additional 15 Kg was 
added to the weight vest. �e subjects were 
then instructed to rise up with both feet, 
then to remove one foot, and attempt to 
eccentrically lower themselves in a controlled 
manner using only the remaining foot. Sub-
jects were visually assessed as achieving a slow 
controlled motion by the examiner watching 
their movement. If the subject reported the 
trial felt too easy, more weight was added and 
the subject tried again. Most subjects were 
able to find their maximum eccentric weight 
within 2 to 3 repetitions. Following the sin-
gle-leg heel lowering task, subjects removed 

the weighted vest and performed 3 running 
trials on the force plate.

Pilot Eccentric Exercise Program
A single male subject who had chronic 

Achilles tendinopathy for 15 years partici-
pated in the pilot study. To maximally load 
the tendon, an eccentric exercise program 
was developed whereby in a single session, the 
total repetitions did not exceed 24 (3 sets of 
6-8 repetitions). Since performing an eccen-
tric exercise with a backpack or weight vest 
in excess of 90 Kg requires significant thera-
pist oversight, a leg-press weight machine was 
used for the exercise protocol. �e subject 
was supervised during their exercise session 
and was asked to increase their weights when 
they could reach 8 repetitions. Each session’s 
weight program and repetitions were docu-
mented. �is pilot eccentric exercise program 
was investigated on a single subject. Analysis

Concentric and eccentric 1-repetition 
maximum for each subject was recorded and 
group means were calculated. VISA-A was 
recorded for both groups prior to testing. Sta-
tistical analysis was not performed because 
of the small sample size. Descriptive data 
is provided to support each hypothesis. For 
the subject with the 15-year history of tendi-
nopathy, tendon thickness was taken before 
and after the 10-week pilot eccentric exercise 
progressive resistive exercise program.

OUTCOMES
Results displayed in Table 1 demonstrate 

the 1-repetition maximum eccentric and con-
centric contractions between the 2 groups. 
�e AT group demonstrated less capacity 
and was unable to eccentrically or concentri-
cally load the tendon as much as the healthy 
group. �e differences were more profound 
during the eccentric contraction condition, 
resulting in 27% lower output. 

Results presented in Table 2 demonstrate 
the VISA-A scores across both the healthy 
group and the AT group. All of the healthy 
participants scored 100 while the AT group 
scored much less. �e average score for the 
AT group was 72. 

Table 3 shows the average peak ankle 
joint moment (torque) during a maximally 
weighted single-leg eccentric movement and 
during running. Both conditions and groups 
yielded similar results with average peak 
(ankle torque) values ranging between 2.9 
and 3.1 Nm/kg. 

�is data was used to motivate a maxi-
mum load (or 80% 1 rep max) pilot eccentric 
training program for a patient with chronic 
AT. �is particular subject was a 40-year-old 

Figure 1. Reflective markers defining 
the 2-segment biomechanical model 
of the lower leg and foot.
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male with a 15-year history of chronic AT 
who did not respond to traditional eccentric 
exercise protocols (using body weight and 
high repetitions). His initial VISA-A was 76, 
starting eccentric load was 240 pounds, and 
pre-exercise Achilles thickness was 0.63 cm. 
�e progressive resistive exercise program 
consisted of 3 sets of 6 to 8 repetitions last-
ing 10 weeks in length and the subject was 
instructed to increase weight as soon as they 
could perform 8 repetitions. Following the 
10-week program, VISA-A was 100, ending 
eccentric load was 320 pounds, and tendon 
thickness was 0.48 cm. Figure 2 demon-
strates a reduction in tendon thickness and 
a decrease in hypoechoic areas following the 
exercise program. �ere was a 0.15 cm reduc-
tion in tendon thickness resulting in a 24% 

    
    

Table 2. VISA-A Scores in Healthy 
Subjects and in the Achilles 
Tendinopathy Group

Table 3. Average Peak Ankle 
Joint Moments (Nm/kg) During 
a Maximally Weighted Single-leg 
Lowering Task and While Running

 Subjects VISA-A

 Healthy Subjects 1-9 100

 Achilles S1 68
Tendinopathy  

  S2 72

  S3 74

  S4 74

  Average (SD) 72 (2.8)

 Single-leg
 Lowering Running

 Healthy 3.0 Nm/kg 3.1 Nm/kg

 Achilles 2.9 Nm/kg 3.0 Nm/kg
Tendinopathy

nearly 30% indicate that the muscle/tendon 
complex may not be strong or stiff enough to 
overcome the force required during athletic 
tasks without injuring the tendon. Although 
this was just a pilot study, the data may 
prompt clinicians to review AT protocols 
and encourage therapists to include maxi-
mal tendon loading as part of the training. 
Consistent comments from runners with AT 
is that if they want to increase their mileage 
or pace, this results in increased symptoms. 
�is phenomenon may also be the result of a 
weak or less stiff muscle/tendon. It is hypoth-
esized that because of the limited number of 
fibroblasts in a tendon, collagen synthesis is 
best accomplished with higher loads, which 
might be the basis of a “set point” before 
remodeling happens.19 Since higher loads on 
muscle and tendons result in higher blood 
flow and oxygenation, it may be in order 
for adequate protein synthesis to occur at 
the tendon, the exercises required need to 
be maximized.24 While strength gains occur 
within just a few weeks as a result of neuro-
muscular effects, it is well known that muscle 
tissue adaptation to progressive resistive exer-
cise occurs only after 6 weeks; keeping in 
mind that progressive loading is necessary for 
muscle adaptation. It may be that current AT 
programs are not adequate in length as well 
as load for tendon adaptation to materialize. 
Interestingly, recent studies suggest that it is 
not the type of load (eccentric, concentric, 
or isometric) that produces an effect, but the 
amount of load.19,21 

Musculoskeletal ultrasound provides a 
visual and quantifiable description of tendon 
morphology and can differentiate between 
healthy and unhealthy tissue.25 Unhealthy 
tendons exhibit hypoechoic areas sur-
rounded by areas of consistent or homog-
enous tissue. In a recent study, intra- and 
inter-reliability measures of tendon thick-
ness was determined to be excellent with 
Interclass Correlation Coefficients (ICC) of 
0.98.26 �e unhealthy tendon in this study 
demonstrated greater thickness (longitudi-
nal) and hypoechoic areas compared to their 
uninjured healthy tendon. In addition, fol-
lowing the 10-week maximal loading exer-
cise program, the tendon demonstrated a 
24% reduction in localized thickness as well 
as a more homogenous appearance (Figure 
2). Although many studies demonstrate 
improvement with more traditional reha-
bilitation programs,10,12,27 as introduced by 
Alfredson et al,15 many studies have incon-
sistent effects across subjects. It may simply 
be that the tendon requires higher loads for 
remodeling to occur. Structural changes, 

    

Table 1. Average 1-repetition Maximum Concentric and Eccentric Contraction 
Between the Healthy Group and Subjects with Achilles Tendinopathy Expressed as a 
Percentage of Body Weight

 Subjects Concentric Maximum Eccentric Maximum

 Healthy S1 155% 201%

  S2 147% 223%

  S3 167% 217%

  S4 179% 209%

  S5 150% 229%

  S6 181% 230%

  S7 144% 233%

  S8 134% 215%

  S9 162% 220%

  Average (SD) 157% (SD=15.9) 218% (SD=10.9)

 Achilles S1 144% 189%

  S2 157% 196%

  S3 143% 198%

  S4 155% 183%

  Average (SD) 149% (SD=7.3) 191% (SD=6.9)

decrease in overall thickness and the VISA-A 
score improved by 24 points. 

DISCUSSION
�e current study shows that the capacity 

of the AT is much higher than most of the 
AT rehabilitation programs used in the clinic 
or in research articles.21 Effective treatment 
for AT depends upon how much remodeling 
occurs in the tendon and traditional AT pro-
grams may not load the tendon high enough 
for reorganization of collagen.19 �ere is 
a clear difference in the eccentric strength 
(Table 2) of subjects with AT compared to 
controls. Although the AT groups did not 
complain of pain during the testing, the dif-
ferences could be accounted for because of 
discomfort during the task. However, this 
still supports the notion that most AT reha-
bilitation programs do not load the tendon 
to capacity. In addition, strength deficits of 

Tendinopathy
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such as tendon thickness, following exercise 
was evident in this current study but not all 
studies agree that changes in collagen occur 
nor is abnormal tendon structure related to 
symptom severity. Interestingly, it may be 
that studies which demonstrated no changes 
in tendon structure did not load the tendon 
adequately enough. Although the Beyer 
et al21 study achieved a 1-repetition maxi-
mum, the contraction type was concentric 
and the subjects performed all exercises with 
2 legs. Both of these protocols had similar 
outcomes, likely because they did not load 
the tendon maximally. However, based on 
the data of this current study, it appears that 
performing a maximum eccentric contrac-
tion may load the tendon 40% to 60% more 
than a concentric contraction, which is what 
therapists may need to prescribe for better 
outcomes. 

�e Alfredson protocol requires subjects
to achieve a total of 180 single-leg body 
weight only heel lowering exercises.15 �e 
load applied to the tendon during a single-
leg body weight only heel lowering task is 
2 to 3 times less than the load during run-
ning. A body-weight only exercise program 
minimally loads the tendon compared to 
the tendon’s total capacity that may not pro-
duce enough positive change in the tendon. 
�e concentric maximum during a heel rise
was 61% and 42% lower than the eccen-
tric maximum heel rise in the controls and
participants with AT, respectively (Table 1).
�is suggests a heavy slow resistance protocol
using a concentric 1-repetition maximum
would result in significantly lower loads as
compared to an eccentric lowering program.
And, the ankle joint moment during a 1-rep-
etition eccentric maximum (weighted vest)
is comparable to running and matching the
load required during a sport task. However,
running requires a high number of repeti-
tions and high load (in excess of 2000 steps
per mile) which many patients with AT may
not tolerate. An important concept may be
to control repetitions of high loads, using
short bouts of running in conjunction with

CONCLUSIONS
�is study supports the need for higher

tendon loading during AT rehabilitation pro-
grams. Although the mode that was used in 
this study was an eccentrically derived train-
ing program, the type of load is likely incon-
sequential. In addition, both the healthy and 
the unhealthy tendon can tolerate signifi-
cantly more load than most current studies 
employ.

REFERENCES

1. Magnan B, Bondi M, Pierantoni S,
Samaila E. �e pathogenesis of Achilles
tendinopathy: a systematic review. Foot
Ankle Surg. 2014;20(3):154-159. https://
doi.org/10.1016/j.fas.2014.02.010.

2. Lorimer AV, Hume PA. Stiffness as a
risk factor for Achilles tendon injury
in running athletes. Sports Med.
2016;46(12):1921-1938. https://doi.
org/10.1007/ s40279-016-0526-9.

3. Comin J, Cook JL, Malliaras P, et al.
�e prevalence and clinical significance
of sonographic tendon abnormali-
ties in asymptomatic ballet dancers: a
24-month longitudinal study. Br J Sports
Med. 2013;47(2):89-92. https://doi.
org/10.1136/bjsports-2012-091303.

4. Aubry S, Nueffer JP, Tanter M,
Becce F, Vidal C, Michel F. Visco-
elasticity in Achilles tendonopathy:
quantitative assessment by using real-
time shear-wave elastography. Radiology.
2015;274(3):821-829.

5. Magnussen RA, Dunn WR, �omson
AB. Nonoperative treatment of midpor-
tion Achilles tendinopathy: a systematic
review. Clin J Sport Med. 2009;19(1):54-
64. https://doi.org/10.1097/
JSM.0b013e31818ef090.

6. Kujala UM, Sarna S, Kaprio J. Cumu-
lative incidence of Achilles tendon
rupture and tendinopathy in male
former elite athletes. Clin J Sport Med.
2005;15(3):133-135.

7. Gajhede-Knudsen M, Ekstrand J,
Magnusson H, Maffulli N. Recurrence
of Achilles tendon injuries in elite male
football players is more common after
early return to play: an 11-year follow-up
of the UEFA Champions League injury
study. Br J Sports Med. 2013;47(12):763-
768. https://doi. org/10.1136/
bjsports-2013-092271.

8. Nielsen RO, Rønnow L, Rasmussen S,
Lind M. A prospective study on time to
recovery in 254 injured novice runners.

the weighted vest or a leg press machine to 
return patients to running.

Using the protocol described above, a 
single participant with a 15-year history 
of AT improved his VISA-A score to 100 
and reduced his tendon thickness on ultra-
sound. �e case study participant started at 
an eccentric 1-repetition maximum of 240 
pounds (141% of BW). At completion of the 
program the eccentric 1-repetition maximum 
increased to 320 pounds (188% of BW) an 
increase of 33% from their starting eccentric 
1 repetition maximum. �is case illustrates 
the practical application of the eccentric 
1-repetition maximum protocol. Although it
is certain not all patients will have a similar
response, the positive response of this patient
with long standing AT suggests the potential
for a therapeutic effect with high load and
low repetition protocols.

Limitations
�is was a pilot study and consisted of a

low number of overall subjects. �e data is 
more useful in planning larger studies and 
describing likely overall capacity of healthy 
participants and participants with AT. 
Because the sample size of the AT groups was 
very small, and likely not representative of a 
large diverse set of participants with AT, gen-
eral inferences should be avoided until stud-
ies with larger sample sizes are completed.

CLINICAL RELEVANCE
With further testing and additional sub-

jects, this topic of investigation has significant 
clinical relevance. �e literature suggests that 
between 45% and 50% of subjects with AT 
benefit from rehabilitation. �is data suggests 
with significantly greater tendon loading, 
more collagen remodeling may be achieved. 
It is also worth noting that unhealthy ten-
dons can tolerate higher loads during reha-
bilitation and AT programs should consist 
of progressive resistive programs instead of 
programs that emphasize repetitions.

A

Figure 2. Tendon thickness in an unhealthy Achilles tendon. A, before and B, after a 
10-week maximal eccentric loading program.

B

546 Orthopaedic Practice volume 30 / number 4 / 2018

6529_OP_Oct.indd   546 9/26/18   8:42 AM



PLoS One. 2014;9(6):e99877. https://
doi.org/10.1371/journal.pone.0099877. 

9. Buda R, Di Caprio F, Bedetti L, Mosca 
M, Giannini S. Foot overuse diseases in 
rock climbing: an epidemiologic study. J 
Am Podiatr Med Assoc. 2013;103(2):113-
120. https://doi.org/10.7547/1030113. 

10. Paavola M, Kannus P, Paakkala T, 
Pasanen M, Jarvinen M. Long-term 
prognosis of patients with Achilles 
tendinopathy. An observational 8-year 
follow-up study. Am J Sports Med. 
2000;28(5):634-42.

11. Sobhani S, Dekker R, Postema K, 
Dijkstra PU. Epidemiology of ankle 
and foot overuse injuries in sports: 
a systematic review. Scand J Med Sci 
Sports. 2013;23(6):669-686. https://doi. 
org/10.1111/j.1600-0838.2012.01509.x. 

12. Silbernagel KG, Brorsson A, Lund-
berg M. �e majority of patients with 
Achilles tendinopathy recover fully 
when treated with exercise alone: a 
5-year follow-up. Am J Sports Med. 
2011;39(3):607-613. https://doi. 
org/10.1177/0363546510384789. 

13. Stevens M, Tan CW. Effectiveness of 
the Alfredson protocol compared with 
a lower repetition-volume protocol for 
midportion Achilles tendinopathy: a ran-
domized controlled trial. J Orthop Sports 
Phys �er. 2014;44(2):59-67. https://doi.
org/10.2519/jospt.2014.4720. 

14. Sayana MK, Maffulli N. Eccentric calf 
muscle training in non-athletic patients 
with Achilles tendinopathy. J Sci Med 
Sport. 2007;10(1):52-58.

15. Alfredson H, Pietila¨ T, Jonsson P, et 
al. Heavy-load eccentric calf muscle 
training for the treatment of chronic 
Achilles tendinosis. Am J Sports Med. 
1998;26(3):360-366.

16. Kjaer M. Role of extracellular matrix 
in adaptation of tendon and skeletal 
muscle to mechanical loading. Physiol 
Rev. 2004;84(2):649-698. http:// dx.doi.
org/10.1152/physrev.00031.2003.

17. Kjaer M, Langberg H, Miller BF, et al. 
Metabolic activity and collagen turnover 
in human tendon in response to physical 
activity. J Musculoskelet Neuronal Interact. 
2005;5(1):41-52.

18. Kjær M, Langberg H, Heinemeier K, et 
al. From mechanical loading to col-
lagen synthesis, structural changes and 
function in human tendon. Scand J Med 
Sci Sports. 2009;19(4):500–510. doi: 
10.1111/j.1600-0838.2009.00986.x.

19. Arampatzis A, Albracht K, Karamanidis 
K. Adaptations responses of the human 
Achilles tendon by modulation of the 
applied cyclic strain magnitude. J Exper 
Bio. 2007;210(1):2743-2753.

20. Chaudhry S, Morrissey D, Woledge 
R, Bader D, Screen H. Eccentric and 
concentric exercise of the triceps surae: 
an in vivo study of dynamic muscle and 
tendon biomechanical parameters. J Appl 
Biomech. 2015;31(2):69-78.

21. Beyer R, Kongsgaard M, Hougs Kjaer 
B, Øhlenschlæger T, Kjaer M, Mag-
nusson SP. Heavy slow resistance 
versus eccentric training as treatment 
for Achilles tendinopathy: a random-

ized controlled trial. Am J Sports Med. 
2015;43(7):1704-1711. https://doi.
org/10.1177/0363546515584760.

22. de David A, Carpes F, Stefanyshyn D. 
Effects of changing speed on knee and 
ankle joint load during walking and run-
ning. J Sports Sci. 2015;33(4):391-397. 
DOI: 10.1080/02640414.2014.946074.

23. Finni T, Komi PV, Lepola V. In vivo 
human triceps surae and quadriceps 
femoris muscle function in a squat jump 
and counter movement jump. Eur J Appl 
Physiol. 2000;83(4-5):416-426.

24. Boushel R, Langberg H, Green S, 
Skovgaard D, Bülow J, Kjaer M. Blood 
flow and oxygenation in peritendinous 
tissue and calf muscle during dynamic 
exercise. J Physiol. 1999;524(1):305-313.

25. Smith J, Finnoff J. Diagnostic and 
interventional musculoskeletal ultra-
sound: Part 1. Fundamentals. PM&R. 
2009;1(1):64-75.

26. del Bano-Aledo ME, Martinez-Paya 
JJ, Dios-Diaz J, et. al. Ultrasound 
measures of tendon thickness: intra-
rater, inter-rater and inter-machine 
reliability. Muscles Ligaments Tendons 
J. 2017;7(1):192-199. doi: 10.11138/
mltj/2017.7.1.192. eCollection 2017 
Jan-Mar.

27. Martin R, Chimenti R, Cuddeford T, 
et al. Achilles pain, stiffness, and muscle 
power deficits: midportion Achilles tendi-
nopathy revision 2018. J Orthop Sports 
Phys �er. 2018;48(5):5 A1-A38. doi: 
10.2519/jospt.2018.0302.

Learning Objectives
1.      Describe the signs, symptoms, biomechanics, and pathophys-

iology of a concussion.
2.      Cite key risk factors for sustaining a concussion and indicators 

leading to prolonged recovery following concussion.
.      Describe common clinical profi les seen following concussion.

4.      Discuss the role of biomarkers in the evaluation and manage-
ment of concussion.

5.      Understand negative consequences of poor concussion 
management. 

6.      Describe important guidelines for return to play following 
sport-related concussion.

7.      Discuss the advantages and disadvantages of various concus-
sion prevention strategies.

8.      Select evidence-based tools and outcome measures for 
clinical evaluation and treatment of concussion.

9.      Apply key examination and assessment methods for cervical/
thoracic spine, vestibular/oculomotor system, and exertion 
following concussion.

10.   Appreciate the role of neurocognitive testing in concussion 
evaluation and management.

11.   Identify clinical profi les and treatment strategies for each 
concussion subtype: cervical, vestibular, ocular, mood, mi-
graine, and cognitive/fatigue.

12.   Describe important indicators for return to activity following 
concussion.

13.   Discuss the role of sleep in concussion management, and 
employ interventions that can be used to modify sleep 
dysregulation.

1 .   Appreciate the in  uence of psychogenic factors in concussion 
management.

15.   Describe common pharmacologic and non-pharmacologic 
treatment options for specifi c symptoms following concussion.
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This monograph series provides in-depth coverage for the eval-
uation and treatment of concussion by a physical therapist. The 
authors are recogni ed clinical experts in the fi eld of concussion 
management. The basic pathophysiology underlying concussion 
is presented and then coupled with essential and advanced exam-
ination techniques. Special emphasis is placed on examination of 
the cervical and thoracic spine as part of concussion assessment 
and treatment. 
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Documentation Basics for the Physical �erapist Assistant, 3rd 
Edition, Slack Incorporated, 2018, $62.95
ISBN: 9781630914028, 166 pages, Soft Cover

Author: Erickson, Mia L., PT, EdD, CHT, ATC; McKnight, Rebecca, 
PT, MS

Description: �is update of a 2012 documentation book incor-
porates changes addressing the evolving profession of physical ther-
apy and the documentation it requires. �e authors consider all 
documentation factors relevant to current standards of compliance, 
reimbursement, and electronic health records. �ey also incorporate 
the ICF language structure and disablement concepts, and reference 
APTA documents. Purpose: �is is intended as a guide and refer-
ence to enable the effective provision of ethical, legal, and compliant 
documentation in physical therapy. �e purpose is to present the com-
monly used/accepted documentation formats along with up-to-date 
requirements from reimbursement sources, liability issues, and protec-
tion of the value of physical therapy services. �e book can function 
as an initial source for education of students or to improve or refine 
the documentation of already established clinicians. Audience: �e 
intended audience is physical therapist assistant students, physical 
therapist assistant educators, and clinicians. It also would be of inter-
est to physical therapists who use physical therapist assistants (PTAs), 
because the book addresses the PTA interpretation of the evaluation. 
�e book references clinical roles and how PTAs' documentation 
should complement treatment collaboration and support the plan of 
care and goals set by physical therapists. Both authors are physical 
therapists with extensive education and experience as physical therapy 
educators. �eir awareness of the up-to-date needs in the profession for 
evidence-based practice and the importance of documenting outcomes 
is evident in the book's content. Features: �e first section presents 
the language structure of the disablement model and acknowledges 
the shift from the biomedical to the biopsychosocial approach to care. 
�e structure of the method of documentation is consistent with this 
format and ICF language. Each chapter begins with a list of key terms 
and abbreviations as well as a list of objectives. Chapters conclude with 
a list of review questions that provide a summary of key points. Several 
chapters also have application exercises, giving readers the opportunity 
to consider case presentation examples and to apply what was pre-
sented. An entire chapter is dedicated to electronic medical records. 
�e WebPT software screen shots are used as an example of structure, 
templates, and dropdown menus for a common EMR system. Each 
chapter is appropriately referenced, with many references to publica-
tions and documents generated by the APTA. Chapters 8-10 are dedi-
cated to the SOAP documentation format. �e authors emphasize the 
value of daily treatment notes, linking back to the initial evaluation 
and reflecting the status of patient goals. A discussion of the appro-
priate types of information and their placement, logical organization 
of information, and the relationship of documentation to decision-
making strategies and reimbursement are part of the SOAP format. 

Legal and ethical topics, including recognizing fraud and abuse, risk 
management, and federal legislation on privacy and HIPPA are also 
covered. Assessment: �is book is thorough and well organized. It 
presents concepts supported with practical examples and scenarios. 
Documentation guides can easily be updated annually given the rate 
at which the profession continues to change, and much has changed 
since the previous edition. With CMS, APTA, and ICF as dominant 
sources for this book's documentation structure, readers can be confi-
dent that the book is relevant and the information accurate.

Jason R. Oliver, PTA
McLeod-Trahan-Sheffield Physical �erapy Services

Biomechanics of Training and Testing: Innovative Concepts and 
Simple Field Methods, Springer, 2018, $239
ISBN: 9783319056326, 314 pages, Hard Cover

Editor: Morin, Jean-Benoit; Samozino, Pierre

Description: �is book presents methods of evaluating movement 
and performance in sport and their application to training. It focuses 
on the biomechanical analysis of cycling, ballistic movements of the 
upper and lower limbs, and running. Purpose: �e authors state their 
purpose is to present innovative, simple methods for accurate and 
effective training and testing in sport and the theoretical basis for such 
testing. �e authors also explain how to interpret the data and the 
factors influencing performance in testing. Translating cumbersome 
methods of testing that require expensive laboratory equipment into 
simpler, less expensive methods that can be available to trainers and 
sports medicine practitioners is needed, and the book accomplishes 
this challenge. In the introduction, the authors note the importance 
biomechanical analysis of movement has in physical therapy and 
injury prevention. �ere is some discussion in some chapters about the 
impact of certain analyses on the risk of certain conditions, but this is 
brief and the focus is more on the theory of analysis, gold standards 
of analysis, validated simpler methods of analysis, and data interpreta-
tion as it relates to performance. Audience: �e book is intended for 
coaches, physical therapists, and sports medicine practitioners. Physi-
cal therapists specializing in sports care would be most interested in 
this book. �e authors are published researchers in the field of sports 
biomechanics. Features: �e book is organized into three parts, cover-
ing cycling, ballistic movements of the upper and lower limbs, and 
running. �e authors discuss measurements of stiffness, force, veloc-
ity, and power as they relate to these topics. Most of the 13 chapters 
address running. Each chapter begins with an abstract and is then 
divided into sections with an introduction to the testing measures, 
biomechanical models of basis, laboratory measurements, and pro-
posed simpler forms of measurement. Chapters include figures, tables, 
and charts to help clarify concepts. �is is particularly helpful as this 
topic is complex. �e authors present multiple ways to perform test-
ing in the clinic and provide simpler means than what was required 
by the original research. For example, they discuss the availability of 
specific apps, cameras, and other devices that coaches and sports medi-
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cine practitioners can access for minimal cost. However, the equations 
in the book are lengthy and can be difficult to follow, and readers must 
page back and forth to refer back to other figures for abbreviations. 
Assessment: �is book does a good job of providing the background 
for biomechanical models and analysis of movement in sports, while 
offering less expensive and simpler ways to perform testing. Physical 
therapists pride themselves on being experts in movement analysis, 
and this book benefits physical therapists who specialize in sports. 
Clinical researchers looking to answer questions about the impact of 
biomechanics in sports on injuries and injury prevention will appreci-
ate the information presented in this book and the practical approach 
to testing.

Monique Serpas, PT, DPT, OCS
Southeast Louisiana Veterans Health Care System

Motor Control and Learning: A Behavioral Emphasis, 6th Edition, 
Human Kinetics, 2019, $119
ISBN: 9781492547754, 532 pages, Hard Cover

Author: Schmidt, Richard A., PhD; Lee, Timothy D., PhD; Winstein, 
Carolee J., PhD, PT; Wulf, Gabriele, PhD; Zelaznik, Howard N., PhD

Description: �is book explores human movement based on 
behavior and performance, with a focus on cognitive, motivational, 
neurological, and biomechanical processes that influence complex 
movements. �is edition, with three additional authors, provides 
updated evidence and information compared to the 2011 fifth edition. 
A web resource linked to the book provides supplemental material for 
each chapter. Purpose: A major goal is to present principles and theo-
ries of motor performance, control, and learning. �e authors support 
or refute theories using research evidence. Sidebars and the website 
offer more details for improved understanding. Sidebars in previous 
editions highlighted research issues. �e authors reduced some mate-
rial to improve clarity and expanded the book with new science. Audi-
ence: �is is an excellent resource for undergraduate and graduate 
students. �e book also targets practitioners who work with human 
movement directly and indirectly. Features: �e book is organized 
into three parts. �e first part includes definitions, scientific methods, 
models for processing information, and how attention affects motor 
behavior. Part II explains sensory and central contributions, speed and 
accuracy principles, and coordination with respect to motor control. 
Part III describes motor learning, including principles of learning, the 
importance of feedback and specifically augmented feedback, how 
practice conditions affect learning, the process of learning and stages 
of motor learning, and retention and transfer of learned behavior to 
later performance. Each chapter is strongly supported by research and 
concludes with student assignments and notes. Graphs and various 
diagrams illustrate the text, and some chapters include activities for 
readers to improve understanding and provide a break from read-
ing. Assessment: �is book provides a blend of current literature and 
classic studies in motor control and learning, and the authors cite 
advantages and limitations for the research. I found part III the most 
thought-provoking and applicable to my practice of physical therapy, 
particularly chapter 10, which discusses how conditions of practice 
influence motor learning. �e book comprehensively examines human 
movement and performance.

Karin J Edwards, MSPT
Providence Health & Services

Observational Gait Analysis: A Visual Guide, Slack Incorporated, 
2018, $71.95
ISBN: 9781630910402, 230 pages, Spiral Cover

Author: Adams, Janet M., PT, MS, DPT; Cerny, Kay, PT, PhD

Description: �is well-illustrated book on normal and abnor-
mal gait covers kinetics and kinematics gait characteristics along with 
functional gait measures and case studies. An accompanying web-
site has videos that correspond to the case studies as well as videos 
of normal gait, along with the graphs from the book. Purpose: �e 
authors' intent is to "address all aspects of analyzing walking in one 
comprehensive teaching text. Since observational gait is an acquired 
skill requiring practice and feedback, we have included videos of per-
sons with and without gait deviations for the student and clinician to 
observe." �e book meets these worthy objectives, and the website is 
an excellent, comprehensive learning tool to analyze gait. Audience: 
As the authors state in the introduction, this book is intended for 
all clinicians and students. �e authors developed the observational 
gait analysis (OGA) and created the first edition of the Rancho OGA 
manual. Dr. Adams is a professor at California State University, Long 
Beach, where Dr. Cerny has taught. Features: �e book introduces 
terminology related to gait, then presents normative values of gait 
characteristics (walking speed, walking categories), temporal and spa-
tial characteristics throughout the gait cycle, and kinematic informa-
tion in table and illustration format. It also describes gait kinetics for 
each joint throughout the phase of gait in text and pictures, and gait 
by using results from electromyography (EMG). Functional gait mea-
sures are also described in detail including normal values for differ-
ent populations, ages, genders, etc. Pathological gait is covered in the 
case study section as well as in the website videos. Assessment: �is is 
an invaluable source of information about gait, with excellent physi-
cal, graphical, and visual presentations that can assist in applying this 
information to patient problems. �ere is no other book like it. It is an 
invaluable resource for all new and experienced clinicians.

Christopher D. Blessing, MS, MPT, OCS, CSCS 
University Medical Center of Princeton at Plainsboro
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PRESIDENT'S MESSAGE
Lorena Pettet Payne, PT, MPA, OCS

Your special interest group has been busy. If you have not had 
a chance, check out “Current Concepts in Occupational Health” 
a group of informational articles housed on the OHSIG web page 
at www.orthopt.org. �e newest documents, Functional Capacity 
Evaluation and Prevention and Ergonomics are sure to assist you in 
providing function-based services. 

Plan to attend the Combined Sections Meeting, January 23-26, 
2019, in Washington, DC. �e OHSIG will present: “�inking 
Outside the Box: Improving Worker Health with Ergonomics.” Come 
learn from experts in the field of ergonomic assessment and inter-
vention. Participate in the activities of your special interest group 
by attending the membership meeting. Watch for further informa-
tion to be posted on the OHSIG Facebook page and delivered to 
your e-mail from the Academy of Orthopaedic Physical �erapy.

“Sincerity of Effort” Testing in 
Functional Capacity Evaluations: 
The Preponderance of Evidence 
Does Not Support Commonly-Used 
Functional Testing Methods
Steve Allison, PT, DPT, OCS

A functional capacity evaluation (FCE) is a comprehensive 
performance-based medical assessment of an individual’s physical 
and/or cognitive abilities to safely participate in work and other 
major life activities.1

Functional capacity evaluations are commonly used in cases 
involving workers’ compensation, personal injury, long-term dis-
ability, and social security disability claims. In nearly all of these 
cases, financial compensation as it relates to functional limitations 
and work restrictions due to medically determinable impairments 
is at stake. 

It has been a common practice over the past 30 years for FCE 
examiners to use some form of sincerity of effort testing methods 
in FCEs such as comparing an individual’s performance from static 
(isometric) lift strength testing to their performance during incre-
mental dynamic lift testing, 5-rung grip strength testing, rapid 
exchange grip strength testing, and using the coefficient of vari-
ance statistical measure with static lift strength testing and hand 
grip strength testing.1-27 

However, the preponderance of evidence from a review of the 
literature does not support the use of the term sincerity of effort 
nor the use of these testing methods alone for opining about an 
individual’s performance or effort level.1-27

�e term “sincerity” means the quality or state of being sincere 
which has been defined as being honest, pure, and true. Effort has 
been defined as a conscious exertion of power, a serious attempt, 
and something produced by exertion or trying.28 

�erefore, it seems logical to conclude that a sincere effort 

would mean an honest attempt, or a pure conscious exertion of 
power, or a true exertion. In contrast, an insincere effort would 
mean a dishonest attempt, an impure conscious exertion of power, 
or an untrue exertion. Many well-trained professionals across mul-
tiple disciplines including physicians, physical therapists, occupa-
tional therapists, medical case managers, vocational counselors, 
attorneys, and claims examiners often equate insincere effort with 
malingering. 

Malingering is the purposeful production of falsely or grossly 
exaggerated physical or psychological complaints with the goal of 
receiving a reward. �ese may include money, insurance settle-
ment, drugs, or the avoidance of punishment, work, jury duty, 
release from incarceration, the military or some other kind of 
service. Malingering is no longer considered a mental disorder 
or a psychiatric diagnosis by the American Psychiatric Associa-
tion, and there is specific guidance provided in the Desk Refer-
ence to the Diagnostic Criteria from DSM-5 for identifying this 
condition.29 

Based on the evidence presented thus far, do you think that 
it is more probable than not that an individual who provided an 
insincere effort during functional testing is a malingerer?

In my opinion, the answer to this question is an unequivocal 
no. It is certainly possible that the individual was a malingerer, but 
it is also more probable than not that the results were due to other 
factors such as undiagnosed psychological disorders, invalid and/or 
unreliable testing protocols, test instrument calibration, and FCE 
examiner bias. 

Functional capacity evaluation examiners should instead rely 
on objective physiological variables such as heart rate and respira-
tion rate, and clinically observable biomechanical signs of physi-
cal exertion such as muscle recruitment and muscle fatigue during 
functional testing to reach a conclusion that is more probable than 
not about an individual’s performance or effort level.1,30

In conclusion, FCE examiners do not measure an individual’s 
honesty of effort, pureness of effort, or the trueness of their effort. 
�erefore, the use of the term sincerity of effort and the use of sin-
cerity of effort testing discussed in this article is inappropriate and, 
in my opinion, should be avoided. However, FCE examiners who 
choose to continue to perform this type of testing should under-
stand the proper use and limitations of the “sincerity of effort” 
testing methods, and use caution when applying these methods to 
make a determination about an individual’s performance or effort 
level.1
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President’s Letter
Annette Karim, PT, DPT, PhD
Board-Certified Orthopaedic Clinical Specialist
Fellow of the American Academy of Orthopaedic Manual 

Physical �erapists 

I hope your summer was restful, with time for planning and 
thinking about your impact on our profession. One way to develop 
a foundation for your impact is to connect with others and develop 
a vision together by learning. Connect. Learn. �ese are the foci of 
CSM 2019, which is just around the corner! Please note that CSM 
will be in January this year. Details can be found at: http://www.
apta.org/CSM/

�e PASIG has a preconference course! �e Performing Arts 
Special Interest Group and the Academy of Orthopaedic Physi-
cal �erapy, APTA will be jointly sponsoring a 2-day course in 
Washington, DC entitled "Musculoskeletal Sonography of the Lower 
Limb Focused in Sport & Performing Arts." Presenters will include 
Megan Poll, Doug White, Marika Molnar, and Scott Epsley, who 
have extensive experience in use of real time ultrasound imagery 
augmenting the clinical examination in athletes and performing 
artists. Registration is open!

At CSM, the PASIG main educational session will be "Olym-
pian to Novice: Using Evidenced-based Screening for the Performing 
Artist," presented by Kristen Schuyten, who was the physical thera-
pist who traveled to PyeongChang for the 2018 Olympics with 
Team USA for Figure Skating. 

Stay tuned for updates on PASIG programming, dancer screen-
ing, fellowship, and membership in the monthly citation blasts 
and in our social media leading up to CSM. To belong to our Face-
book page, contact Dawn (Muci) Doran, and please tweet about 
performing arts with us @PT4PERFORMERS.

It is with great pleasure that I introduce Caryn Pierce et al and 
their research. �ank you all for sharing your study on playing-
related musculoskeletal pain in collegiate musicians.

Playing-related Musculoskeletal 
Pain Among College-level Music 
Students Before and After  
an Informative Lecture by a  
Physical Therapist
Caryn Pierce, PT, DScPT, JSCC, BCSI, MTC; Lori Walton, PT, 
DPT, PhD, MPH(s); Elizabeth Oakley, PT, DPT, DHSc; Rose 
Caceres, PT, DPT; Hilary Sadow, PT, DPT; Kirstin Yoder, PT, DPT

INTRODUCTION
In 2012 the National Association of Schools of Music (NASM) 

published a new standard requiring accredited schools to provide 
education regarding musculoskeletal health and safety.1 �is was 
based on recommendations from the Performing Arts Medicine 
Association (PAMA) after years of research documented a high 
prevalence of playing-related musculoskeletal disorders (PRMDs) 
among student2 and professional musicians. A systematic review 
of prevalence studies published from 1980 to 1996 showed that 
39% to 87% of musicians reported PRMDs, depending on defini-
tion.3 Little changed until a more recent study where 84% reported 
playing-related pain at some point in their career, 50% had current 
pain, and 28% had taken at least one day off in the past season 
due to pain4; other studies noted most musicians’ pain lasted > 3 
months and some reported prolonged breaks from playing due to 
pain.5 Pain was primarily reported in the neck and upper extremi-
ties but also in the upper and lower back.6 It is most common 
for piano and strings followed by wind and brass instruments.3,4 

Risk factors for PRMDs have been identified. A history of previ-
ous upper quadrant injury, small hand size, female gender, increas-
ing age, and subjective measures of stress have been measured and 
correlated statistically with pianists’ playing-related pain.7 Envi-
ronmental factors such as lights, seating, ambient temperature, 
hearing, and use of spectacles are also thought to contribute to 
playing-related pain as are changes in technique, instrument, or 
playing time.8 Heavier instruments or a mismatch between body 
stature and instrument dimensions may also provide additional 
challenges, especially in the presence of faulty biomechanics.9,10 
At the time of this study, performance anxiety and sleep disorders 
had been associated with playing-related pain in musicians,11,12 but 
effects of nutrition and fitness had not been assessed. Many musi-
cians have found it difficult to access or navigate health care suc-
cessfully.5,13 Education has been shown to be an effective means 
of prevention and treatment.14,15 Body awareness and knowing 
limitations, self-care, yoga, and exercise are topics that have proven 
valuable to musicians. While interventions such as adding a pre-
vention course to the curriculum,16 physical therapist-led onsite 
triage,17 or customized exercise prescriptions18 have decreased pain 
prevalence by as much as 75%, the effect of a single lecture has not 
been studied. �e purpose of this study was to assess the effect of 
an informative lecture by a physical therapist on playing-related 
pain among college-level music students. �e research hypoth-
esis was that pain prevalence, frequency, duration, intensity, and 
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related disability would decrease among students who received the 
education.

METHODS
Researchers obtained Institutional Review Board approval and 

subjects’ informed consent before proceeding with this study. A 
convenience sample of music students 18 to 50 years of age was 
recruited from a university music department. Paper surveys were 
administered during class or rehearsal time in the spring semester, 2 
weeks before and 2 ½ months after a 50-minute lecture (Figure 1) 
delivered by a physical therapist, who was also a violinist. Optional 
attendance (at the discretion of the music program) was used as a 
grouping variable in the subsequent analysis. Eighty-one subjects 
completed pretest surveys; 46 completed both pre- and posttest 
surveys. Of those who completed both surveys, 11 attended the 
lecture and 35 did not attend. More than 11 students attended 
the lecture, but not all of them were study participants. Logisti-
cal difficulties related to tight rehearsal/performance schedules and 
classes not meeting near the end of the semester contributed to the 
high attrition rate. 

�e surveys included demographics and two symptom ques-
tionnaires–the Standardized Nordic Questionnaire (SNQ) and 
Musculoskeletal Pain Questionnaire for Musicians (MPQM). 
�ough not useful for clinical diagnosis and treatment, the SNQ
and several modified versions have been validated against physical
examination for the surveillance of occupational injuries with a
sensitivity range of 66% to 100% and specificity of 51% to 88%;
it is also highly repeatable > 0.90.19 �e SNQ asks 3 yes/no ques-
tions about body parts highlighted on a diagram.20 �e questions
were modified (in italics) by the researchers to make it more rel-
evant to this study: have you had trouble (ache, pain, or discom-
fort) during fall semester (pretest)? spring semester (posttest)? has it
affected playing your instrument? and have you had trouble in the
past 7 days? �e MPQM, developed from the Chronic Graded
Pain Questionnaire (CGPQ) and QuickDASH performing arts
module, has been validated specifically for use in musicians with
a Cronbach’s alpha of 0.768 for internal consistency and overall
correlation with the CGPQ of 0.65 (p < 0.01). It asks subjects to
rate pain frequency, duration, and intensity on a numeric scale and
quantifies playing-related disability for a more nuanced description 
of pain but without reference to body parts.21 �is study attempted
to link the two questionnaires by asking subjects to identify up to 3
most troublesome body parts they reported on the SNQ and relate
responses on the MPQM to each of those body parts on separate
lines. However, most subjects did not clearly indicate which body
parts they were referring to on the MPQM. Responses from the
first line of the MPQM were analyzed without reference to a spe-
cific body part, assuming subjects would likely report their most
painful and disabling problem there; other lines were ignored. �e
total number of troublesome body parts from the SNQ was calcu-
lated for each subject.

�e SPSS 21.0 was used to analyze the data. Change scores
indicating sizes of the pre- to posttest differences were calculated 
for the MPQM variables. �ough raw data were used for analysis, 
pain prevalence from the SNQ is expressed as percentages in this 
paper, since groups were of unequal size. Nonparametric Wilcoxon 
and Mann-Whitney tests were used to make statistical comparisons 
within and between groups with a significance level set at α = 0.05.

FINDINGS
Demographics

Of 46 subjects, 22 were male and 24 were female; sex remained 
evenly distributed after division into groups. Forty subjects were 
between the ages of 18 and 25; six were older. Eighteen played 
violin, 12 piano, 4 cello, and 12 other instruments. 

Standardized Nordic Questionnaire
Fall semester pain prevalence for the entire sample ranged from  

49% to 54% for the pretest, depending on body part, and did 
not change significantly on the spring semester posttest (Figure 
2). However, when the sample was divided into groups by lecture 
attendance, a higher prevalence of pain was noted on the pretest 
among those who chose to attend the lecture (Figure 3), especially 
when considering reports of symptoms within 7 days of taking 
the surveys (Figure 4). �is difference was statistically significant 
for upper back pain at 91% for the lecture group and 17% for 
the no-lecture group (Z = -3.744, p < .001) as well as lower back 
pain at 64% and 23%, respectively (Z = -2.230, p = 0.027). On 
the posttest, there were significant decreases in upper and lower 
back pain prevalence among the lecture group—91% to 45% (Z = 
-2.000, p = 0.046) for upper back and 64% to 27% (Z = -2.000,
p = 0.046) for lower back. However, the prevalence of upper back
pain on the posttest remained higher among those who attended
the lecture at 45% compared to 15% among those who did not
attend (Z = -2.108, p = 0.035). �ere was no significant change
in pain prevalence among students who did not attend the lecture.
About half of all students who reported pain indicated it affected
their playing (Figure 5).

Musculoskeletal Pain Questionnaire for Musicians
Students rated frequency of pain on a scale of 1 to 4 where 1 

indicates never, 2 a few performances, 3 most performances, and 
4 every performance. On the pretest, those who attended the lec-
ture reported a mean frequency of 2.55 while those who did not 
attend the lecture reported a frequency of 1.73. �is difference 
was statistically significant (Z = -1.971, p = 0.049). Frequency 
decreased from 2.55 on the pretest to 2.09 on the posttest for the 
lecture group (Z = -2.236, p = 0.025) but did not change for those 
who did not attend (Figure 6). Duration of pain was rated on a 

Figure 1.  Lecture outline.

"Keeping your Body as Finely Tuned
as your Instrument"

• Playing-related Pain
• Prevalence and Impact
• Risk Factors
• Posture and Body Mechanics
• Accessing Healthcare
• Personal Responsibility

Prevention is Key!
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scale of 1 to 4 where 1 indicates minutes, 2 hours, 3 days, 4 all 
the time. Mean duration on the pretest was 1.73 for the lecture 
group and 1.61 for those who did not attend. �is difference was 
not significant, and there were no changes for either group on the 
posttest (Figure 6). Pain intensity included ratings for pain now, 
worst pain, least pain, and average pain on a scale of 1 to 10 where 
1 is “not intense at all” and 10 is “as intense as it could be.” On 
the pretest there were significant differences between the lecture 

Figure 2.  Pain prevalence fall and spring semesters for entire sample.

Figure 5.  Prevalence of pain affecting playing.
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attendance. Figure 7.  Pain intensity.
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and non-lecture groups for pain now—3.55 and 2.22 respectively 
(Z = -2.059, p = 0.039)—and average pain—4.64 and 2.5 (Z = 
-2.493, p = 0.013). Worst pain decreased 6.18 to 4.82 on the post-
test among those who attended the lecture (Z = -2.354 p = 0.019), 
and the size of the change, 1.36, was significantly larger than that 
of the no-lecture group, 0.19 (Z = -2.155 p = 0.031). (Figure 7). 
Disability included 4 items related to playing music—technique, 
instrument, quality, and time—rated on a 4-point scale where 0 
indicated no difficulty, 1 mild difficulty, 2 moderate difficulty, and 
3 severe difficulty as well as an overall disability rating expressed 
as a percent disability. �e pretest difference between groups was 
significant for quality at 2.27 and 1.69, respectively (Z = -1.986, p 
= 0.047). None of the pre- to posttest differences were significant, 
and neither were the change scores, but there was no longer a dif-
ference between groups on the posttest (Figure 8).
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Students in the lecture group reported a mean of 3.3 (range 
2-6) troublesome body parts on the pretest while the no-lecture 
group reported a mean of 2.6 (range 0-8) body parts. �is was 
significantly different (Z = -2.027, p = 0.043). �e lecture group 
exhibited a significant decrease in troublesome body parts to 2.09 
(range 0-4) on the posttest (Z = -2.21, p = 0.026).

DISCUSSION
�is study identified a high pain prevalence among college-

level music students as reported in previous studies.2,3 About half 
of students who reported pain indicated it affected playing. Under-
standably, more symptomatic students chose to attend an optional 
lecture on the topic. Improvements were noted among them after 
the lecture but not among those who did not attend. �is sup-
ported the research hypothesis regarding the positive effect of edu-
cation. Mandatory attendance may have produced a greater effect 
on the entire music program. However, the fact that it was optional 
allowed researchers to make comparisons between students who 
received the education and those who did not.

Alternative explanations for improvements noted in the lecture 
group include natural regression to the mean and maturation. A 
significant difference between groups for “worst pain” intensity 
change scores indicates more improvement than simply a natu-
ral regression to mean for this variable. �e lack of improvement 
among students who did not attend the lecture is further indica-
tion that symptoms in the lecture group did not just get better 
on their own. Students may have received other interventions. 
Students who attended the lecture were instructed how and when 
to seek professional help; two accessed health care. �is was part 
of the intended effect. Limitations to this study included small 
sample size, high attrition rate, and self-selection into groups, 
which potentially allow responses from a few unique individuals 
to skew results, limiting generalizability. Yet it is more difficult to 
achieve statistical significance in a low powered study like this, so 
the lecture most likely had a real effect on students who attended.

To determine clinical importance, effect size was compared with 
studies validating the CGPQ,22,23 QuickDASH,24,25 and Numeric 
Pain Rating Scale (NPRS)23 from which MPQM was derived. An 
effect size of 0.30 to 0.40 or more on an individual item indicates 
a clinically important change. Changes in pain frequency as well as 
“worst” and “average” intensity reached the level of clinical impor-
tance for the lecture group with effect sizes ranging from 0.51 to 
0.66. 

�e NASM and PAMA published a joint advisory statement 
for music schools regarding content to be covered in the required 

Figure 8.  Performance disability—technique, instrument, quality, 
amount of time.
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health and safety education one year after this study was con-
ducted.26 �e lecture featured in this study was a good match. 
�ere are no studies for comparison of the effects of a single infor-
mative lecture. However, a 3-credit prevention course added to the 
curriculum at a conservatory in Spain increased body awareness 
and decreased injuries 78%.16 Onsite triage by physical therapists 
who provided screening, education, and referrals was rated as help-
ful or very helpful by 79% of musicians who used it.17 Customized 
exercise prescriptions decreased pain and perceived exertion among 
orchestra musicians.18 

Clinical Relevance
As movement specialists, physical therapists are uniquely quali-

fied to address PRMDs prevalent among musicians. With increas-
ing emphasis on direct access, cash-based practice, community 
outreach, and wellness services, the physical therapy profession is 
poised to engage creatively with performing artists to meet their 
needs. An informative lecture such as the one featured in this 
study, could be an effective way for physical therapists to introduce 
themselves to musicians while helping music schools meet their 
accreditation requirements. 

Future Research
Recommendations for further research include ongoing peer 

review of materials and methods for education provided by physi-
cal therapists in music schools and data collection at multiple sites 
to determine the effect of this education on pain and disability 
as well as behavior change. An overall score for the MPQM or 
similar tool would be helpful in consistent surveillance of PRMDs. 
�ough not specific to musicians, using the DASH or Quick-
DASH would allow direct comparison with other studies. 

CONCLUSION
Some improvements in playing-related pain among symptom-

atic students who chose to attend an optional lecture by a physi-
cal therapist were observed. Although a single lecture may not be 
enough, this study suggests that education provided by physical 
therapists may be an effective part of an overall strategy to address 
PRMDs among college-level music students. 
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Summer 2018 was a busy one for the FASIG as we traveled to 
Boston to participate in the American Orthopedic Foot and Ankle 
Society (AOFAS) summer meeting. Connecting and collaborating 
with other groups that share the FASIG mission for improving 
foot and ankle care is a thrilling and productive time. Our visit 
to Boston was, in-part, to co-host a session on foot strengthening 
with a series of platform talks followed by a panel discussion. In 
addition to this session, FASIG members presented work through-
out the meeting. Topics included:

• �e midfoot contributes to power and work during the single-limb 
heel rise

• Does total ankle arthroplasty preserve midfoot function and miti-
gate excessive adjacent joint loading?: A biomechanical gait analysis

• Does ankle muscle performance mirror improved pain following 
total ankle arthroplasty?

• Midfoot power during walking and stair ascent in healthy adults

• Identifying foot and ankle patients at risk to fall based on patient 
reported outcomes assessments

• Subtle Cavus deformities: Is isolated lateral ankle ligament recon-
struction enough for improved patient-reported outcomes?

• Can foot exercises and going barefoot improve function, muscle size, 
foot pressure during walking, and qualitative reports of function in 
people with flat feet?

• Can patient reported outcomes guide therapy needs in foot and 
ankle patients?

• Can understanding provider expectations improve provider adop-
tion of patient reported outcomes?

• Can women live with more symptoms than men?: Defining gender 
differences in the patient acceptable symptom state (PASS) is ortho-
paedic foot and ankle surgery

• Does identifying provider expectations improve adoption of patient 
reported outcomes

• Midfoot power during walking and stair ascent in healthy adults

• Tendon morphology in stage II posterior tibial tendon dysfunction 
is associated with a clinical measure of deep posterior compartment 
strength?

• Forefoot striking is more effective in reducing loadrates than in-
creasing cadence in runners

• Midfoot strikers are different than forefoot strikers, but similar to 
rearfoot strikers: Lessons from a marathon

• A comparison of foot strengthening versus minimal footwear use on 
intrinsic muscle size and strength

• Increased foot and tibial angles at footstrike decrease vertical load-
rate in runners

• Midfoot angles at footstrike decease vertical loadrate in runners

• Midfoot angle changes during running after an 8-week foot 
strengthening program

• �e relationship between vertical loadrates and tibial acceleration 
across footstrike patterns

• A comparison of kinesiology and athletic taping on ankle range of 
motion

Overall, the summer AOFAS meeting was a great opportunity 
to connect with colleagues, present, and listen to great work on 
foot and ankle care and develop partnerships for future research 
and clinical practice. �ose from across the Academy of Ortho-
pedic Physical �erapy and the FASIG should consider attending 
next year if you share an interest in this practice area. Further, the 
AOFAS has an “Associate Member” category that is available for 
those interested in joining this group. �e FASIG welcomes the 
opportunity to continue to plan, share, and develop educational 
opportunities with the AOFAS including beginning to plan pre-
sentations for next year’s summer AOFAS meeting, to be held in 
Chicago, September 12-15, 2019.

Eric Folmar, DPT, asking a question during a session.

Clinical Practice Symposium Panel: Samuel Adams Jr, MD; 
James Holmes, MD; John Anderson, MD; Irene Davis, PT, 
PhD; Eric Folmar, DPT; Thomas Hearty, MD, DPT; and 
Christopher Neville, PT, PhD.
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Jeffrey Houck, PT, PhD, FASIG Vice Chair.

John G. Anderson, MD, answering questions for the panel 
discussion.

Panel discussion with Eric Folmar, DPT; Thomas Hearty, MD, 
DPT; and Christopher Neville, PT, PhD.

Questions with Jeff Houck, PT, PhD; Irene Davis, PT, PhD; 
and Mark T. Olsen, MS.

Irene Davis, PT, PhD, answering questions.

FASIG members with outgoing AOFAS President, Thomas H. 
Lee, MD (Chris Neville, Rob Sigler, Marcie Keefer-Hutchison, 
Thomas Lee, Frank DiLiberto, Jeff Houck).

560 Orthopaedic Practice volume 30 / number 4 / 2018

F
O

O
T

 &
 A

N
K

L
E

6529_OP_Oct.indd   560 9/26/18   8:42 AM



President’s Message
Carolyn McManus, MPT, MA

�ere is lots of news in the world of physical therapy and pain! 
For those not yet aware of the decision by the House of Delegates 
in June, I am excited to report that the motion proposed by the 
Florida Chapter recommending that the APTA endorse and pro-
mote the integration of the Interprofessional Pain Competencies 
and International Association for the Study of Pain (IASP) Physi-
cal �erapy Curriculum Guidelines into education, practice, and 
research initiatives, where feasible, passed unanimously. I want to 
extend thanks to all those who put time and energy into making 
this happen and especially acknowledge PMSIG member, Mery 
Alappattu, DPT, PhD, for her leadership throughout this pro-
cess. �is accomplishment is a first step toward establishing con-
sistent standards in pain curriculum across DPT programs in the 
United States. �e Pain Management SIG member, Marie Hoeger 
Bement, MPT, PhD, is the lead author of an informative article 
discussing the application of the core competencies within a DPT 
curriculum. �is article can be found at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023081/
�e IASP Curriculum Outline on Pain for Physical �erapy 

can be found at:
https://www.iasp-pain.org/Education/CurriculumDetail.

aspx?ItemNumber=2055

�e opioid epidemic shows no sign of abating and, at the 
national level; the APTA continues to be an active voice promot-
ing physical therapy to address this crisis. �eir efforts include 
producing a white paper, Beyond Opioids: How Physical �erapy 
Can Transform Pain Management to Improve Health Care, which 
can be found at: http://www.apta.org/uploadedFiles/APTAorg/
Advocacy/Federal/Legislative_Issues/Opioid/APTAOpioidWhite-
Paper.pdf. �is document examines the history of opioid use in 
pain treatment and an in-depth discussion of how physical thera-
pists can play a major role in helping patients reduce or eliminate 
opioid use. �e Pain Management SIG Board members contrib-
uted recommendations that were included in the final paper. In 
addition, the Healthcare Leadership Council (HLC), a coalition of 
chief executives from hospitals, pharmaceutical companies, health 
insurers, and other organizations including the APTA developed 
“A Roadmap for Action,” which can be found at: https://www.hlc.
org/app/uploads/download.php?dl=app/uploads/2018/06/Opi-
oid-Roadmap-FINAL.pdf

�is document identifies and suggests best practices, solutions, 
and policy reforms necessary to collectively address the opioid 
crisis. �e PMSIG members may find the APTA white paper and 
HCL roadmap useful resources for gaining awareness of national 
initiatives, advocacy, and public education efforts.

To meet the need for pain education programming, under my 
leadership and Vice President and Education Chair, Mark Shep-
herd, PT, DPT, OCS, FAAOMPT, the PMSIG is launching a Cur-
rent Topics in Pain webinar series. �is quarterly webinar series 
will offer ongoing opportunities to learn from leaders in the field 

and have your questions answered on pertinent pain topics. Kick-
ing off this series in the fall of 2018 will be Kathleen Sluka, PT, 
PhD, FAPTA, presenting, Mechanism-based Approach to Physical 
�erapy Pain Management. Future planned topics include teach-
ing patients the science of pain with Brett Nielsen, DPT, OCS, 
FAAOMPT, and assessing chronic pain risk and tailoring treat-
ment for the patient in pain with Katie McBee, DPT, OCS, MS. 
Keep an eye out for PMSIG emails or check the website for fur-
ther information about the Current Topics in Pain webinar series 
programming. 

As a follow-up to a process that began at CSM 2018, select 
PMSIG Board members and additional leaders in the field of pain 
continued working together through the summer to revise the 
PMSIG strategic plan. A final plan was completed and we received 
the Academy of Orthopaedic Physical �erapy Board approval in 
late July. �e updated plan can be found at the PMSIG website 
and will be presented to the membership at CSM 2019.

Heads up! A proposal submitted by Derrick Sueki, DPT, PhD, 
OCS, for CSM 2019, “Pain Talks: Conversations with Pain Science 
Leaders on the Future of the Field,” was accepted. �is session will 
bring together Steve George, PT, PhD; Kathleen Sluka, PT, PhD, 
FAPTA; Carol Courtney, PT, PhD; Adriaan Louw, PT, PhD; and 
me to discuss the future of physical therapy in pain treatment, edu-
cation, research, and advocacy and address your comments and 
questions. �e panel will be moderated by PMSIG Board mem-
bers, Mark Shepherd and Derrick Sueki. CSM 2019 will be held 
January 23-26 in Washington, DC. Don’t miss this opportunity to 
hear from and share your ideas with leaders in the field!

Our membership grew from 605 in February 2018 to 711 as of 
August 20, 2018. To continue expanding our membership, Mem-
bership Committee Chair, Michelle Finnegan, DPT, OCS, is look-
ing for volunteers to help her with new initiatives. If contributing 
to these efforts to reach more colleagues and increase our member-
ship is of interest to you, please contact Michelle at: mbfpt77@
gmail.com. 

I would now like to introduce you to Megan Pribyl, MPT, who 
I met at the PMSIG’s CSM 2018 preconference course on pain. 
When her presentation on nutrition and pain received rave reviews, 
I approached her with a request to write an article and was thrilled 
when she welcomed the opportunity. Megan is on staff at Olathe 
Health in Olathe, Kansas. Prior to becoming a physical therapist, 
Megan completed a 5-year undergraduate degree in Nutrition & 
Exercise Sciences, including a bachelor of science degree in Foods 
and Nutrition. As a clinician with 18 years of experience treat-
ing diverse populations with complex diagnoses, she specializes in 
orthopedic manual therapy, pelvic rehabilitation, and the integra-
tion of nutrition into health care. Megan presents nationally on 
this topic and is an instructor for Herman & Wallace Pelvic Reha-
bilitation Institute, teaching Nutrition Perspectives, a course for cli-
nicians wishing to integrate nutrition into their practice. �ank 
you, Megan for your time and expertise!
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Nutrition and Pain: Building 
Resilience through Nourishment 
Megan Pribyl, PT, CMPT

�e need for mindful incorporation of Hippocrates’ wisdom is 
great in today’s health care landscape. As conversation of nutrition 
broadens into the physical therapy scope of practice, his wisdom 
resonates: first, “we must make a habit of two things; to help; or 
at least to do no harm.” Second, “let food be thy medicine and 
let medicine be thy food.” And finally, physical therapists will do 
well to be guided by his insight that “all disease starts in the gut.” 
Hippocrates’ keen observations during his time, modern science is 
confirming, hold keys to the plight of our times as we seek to find 
better ways to treat complex conditions such as chronic pain.

As physical therapists caring for patients with pain conditions, 
we are well aware of the crisis of pain and opioids. �e statistics are 
alarming. In 2016 there were 32,445 deaths involving prescription 
opioids, equivalent to about 89 deaths per day. �is was an increase 
from approximately 22,598 in 2015.1 As the nation comes to grips 
with the pain and opioid crisis, a greater understanding and appre-
ciation of the multiple factors that impact a patient’s experience of 
pain is required. �is has led to the emphasis on the biopsycho-
social model of pain; a once-neglected piece of this model now 
generating urgent interest is the role of nutrition in chronic pain 
conditions.

 
NUTRITION AND OUR SCOPE OF PRACTICE

Nutrition has been identified by the American Physical �er-
apy Association (APTA) as a component of the professional scope 
of practice for physical therapists. �e APTA identifies "the role 
of the physical therapist to screen for and provide information on 
diet and nutritional issues to patients, clients, and the community 
within the scope of physical therapist practice."2 However, each 
state has its own jurisdictional scope of physical therapy practice so 
physical therapists need to check with their state practice act and 
state laws governing nutritional practice before introducing dietary 
guidelines and nutrition information to patients.

WHY NUTRITION MATTERS
It is well established that Americans rely heavily on industrially 

processed foods as a foundation of dietary intake. �e acronym 
S.A.D. has been widely used to describe the Standard American 
Diet and its inclusion of processed foods including carbonated 
drinks, margarines and spreads, cookies, crackers, breakfast cere-
als, energy bars, energy drinks, prepared pies, pizzas, meat nug-
gets, and pre-packaged or “ready meals.”3 �ese “foods” tend to be 
high in empty calories with an abundance of unhealthy fat, refined 
carbohydrates, salt, and chemicals such as pesticides, stabilizers, 
antibiotics, and preservatives. Such a diet is poor in fiber, micronu-
trients, antioxidants and is pro-inflammatory.4

Studies are also confirming that industrialized food additives 
are not just ‘bad for us’, but in fact, damage our gut by killing 
helpful gut bacteria and damaging intestinal wall integrity.5 �is 
damage can lead to a phenomenon called intestinal permeability. If 
the intestinal barrier is damaged or inflamed, the selective sorting 
and absorption mediated by a complex gut-associated immune-reg-
ulated process becomes disrupted. Intestinal permeability, coined 
the “hidden epidemic,” allows any molecule passing through the 
intestine to permeate the gut and have access to the circulation 

leading to a host of disturbances including systemic inflammation 
and blood brain barrier disruption.6,7 It is through this mechanism 
that the health status of the gut can affect the experience of pain 
and amplify nociceptive activity. 

THE BRAIN-GUT CONNECTION
Understanding the contributing role of maladaptive neuroplas-

tic changes in the central nervous system (CNS) to chronic pain 
conditions has transformed physical therapy treatment strategies. 
Nutrition is also associated with the function and health of the 
CNS and can impact a patient’s pain experience. �ere is a grow-
ing understanding of the relationship between microorganisms 
that inhabit the gut, termed “gastrointestinal microbiota” and the 
CNS.8 It is through what is called the microbiota-tight junction-
gut-brain axis that our body maintains homeostasis.9 �is axis con-
tains tissues and organs including the brain, glands, gut, immune 
cells, and gastrointestinal microbiota that mediate the complex 
communications with local and distant side effects.10

Disruptions in gastrointestinal microbiotas can lead to a dis-
ruption in homeostasis and contribute to a broad range of physi-
ological effects including hypothalamic-pituitary-adrenal (HPA) 
axis (stress response) activation and altered activity of neurotrans-
mitter systems and immune function. Evidence suggests that dys-
function of stress and immune systems may be dependent on the 
diversity and complexity of gastrointestinal microbiota. In addi-
tion, our amygdala-dependent brain functions including pain 
sensitivity and emotion regulation may be impacted by gut micro-
biota. To further connect the gut to the brain, evidence supports 
that “healthy brain function and modulation are dependent upon 
the microbiota’s activity on the vagus nerve.”11

With the gut microbiota impacting the HPA axis, the amyg-
dala, and the vagus nerve, it is critical to recognize the scaffolding 
that supports this entire system: the enteric nervous system (ENS). 
�e ENS is a dense collective of 200 to 600 million neurons in our 
gut commonly referred to as our “second brain.” �is second brain 
serves as a storage reservoir and production site of neurotransmit-
ters. While research into the role of the microbiota-tight junction-
gut-brain axis in pain processing is in its infancy, preliminary 
insights are compelling. “By direct routes or indirectly, through 
the gut mucosal system and its local immune system, microbial 
factors, cytokines, and gut hormones find their ways to the brain, 
thus impacting cognition, emotion, mood, stress resilience, recov-
ery, appetite, metabolic balance, interoception, and pain.” In other 
words, what we eat will sooner or later affect our brain and its 
processing, for better or for worse. 

WHAT FOODS CAN HELP PATIENTS WITH CHRONIC 
PAIN CONDITIONS?

Richness and diversity in wholesome, properly prepared, 
nourishing foods, including cultured foods, are the pinnacle of 
a healthy microbiome and a nourished nervous system. A thor-
ough description of these foods is beyond the scope of this article; 
however, critical points of nutritional emphasis are important for 
those suffering from chronic pain. Cultured foods, also known as 
probiotic foods, provide living organisms into the digestive tract 
to contribute to the microbiome and help it perform its numerous 
functions.12 Cultured foods include but are not limited to kefir, 
kombucha, and fermented vegetables such as kimchi or fermented 
sour kraut.13-15 

Living organisms within the gastrointestinal tract thrive when 
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the diet also contains prebiotic foods. Prebiotic foods include fruits, 
vegetables, herbs, and spices, which provide ‘food and fodder’ or 
non-digestible fiber to these microorganisms, particularly in the 
colon. Specifically but not exclusively, pomegranate, raspberries, 
blackberries, and strawberries have been shown to modulate intes-
tinal inflammation and help feed the gut microbiota.16 

A healthy gut also requires a healthy collagenous turnover of 
epithelial cells.17 �is is supported by foods such as bone broth and 
gelatin from healthy animals eating traditional diets.18,19 Especially 
during stress or illness states including chronic pain, the burden of 
digestion can be greatly eased by the inclusion of accessible protein.  

Individual nutrients have also been studied for their role in pain 
conditions and are also tied to gut health. Many patients suffering 
from chronic pain have low vitamin D status. Vitamin D3 supple-
mentation alone has been shown to reduce pain symptoms.20 Vita-
min D3 supplement of 2000 IUs is generally regarded as safe and 
is a point of reference for clinicians. �e best source of vitamin D 
is the action of sunlight on the skin in the presence of cholesterol. 

Magnesium, vitamin C, selenium, zinc, glutamine, omega-3 
fatty acids, and B-vitamins are also beneficial nutrients that have 
been examined in the context of pain.21-26 As a nourishing, nutri-
ent-dense diet is high in all these listed vitamins and minerals, 
physical therapists may consider suggesting to patients a diet rich 
in diverse whole unprocessed foods properly prepared to maxi-
mize nutritive value and gut integrity. �e power of a diverse diet 
of organic, non GMO*, whole foods along with filtered water* 
cannot be underestimated.

WHAT FOODS SHOULD PATIENTS AVOID?
Recalling Hippocrates’ wisdom including ‘do no harm’, the 

advice on what to avoid is critically relevant in the discussion of 
food. It is important for physical therapists to relay the gut-brain-
microbiota connection to patients in the context of why nutrition 
matters. It is also important to share that processed foods, and 
especially popular diet soda, truly harm the gut and can undermine 
other efforts within the biopsychosocial model of pain manage-
ment.27 �ese harmful foodstuffs can prevent healing in someone 
struggling with chronic pain due to their damaging effects on the 
microbiota and ensuing sequelae. 

According to a recent study, a significant proportion of patients 
with chronic pain reported daily consumption of aspartame, a 
common sweetener in diet sodas.28 Many also demonstrated poor 
eating behaviors and excess intake of calories, including sub-
stances high in added sugars, unhealthy fats, processed sodium, 
and caffeine. Additionally, daily intakes were low in neuro-protec-
tive vitamins and minerals including vitamin D, vitamin E, and 
magnesium. 

It is also well established that many factors in our modern 
lifestyles can harm the microbiota and intestinal barrier and are 
best avoided or kept to a minimum. Processed foods, alcohol, 
nonsteroidal anti-inflammatory drugs, antibiotics, stress, and 
sugar all damage the microbiota. Processed foods typically con-
tain food additives that have been shown to cause a marked reduc-
tion in microbial diversity and induce epithelial inflammation in 
the gut leading to development of ulceration and inflammatory 
infiltrates.29 Specific food additives including glucose, refined salt, 
organic solvents, gluten (see below), microbial transglutaminase, 
and nanoparticles have similar effects. Glucose, or sugar, feeds 

harmful bacteria in the gut. Highly processed sugar or industrial-
ized fructose (also known as high fructose corn syrup or HFCS) 
has been linked to fructose-induced neurotransmitter changes in 
the CNS and more aggressive malignancy in cancer. Consumers 
beware: high fructose corn syrup is also called “natural sweetener” 
on food labels.30 Bottom line is food processing has profound 
implications on chronic conditions through their direct and harm-
ful action on the gut.31

Gluten and its role in pain must also be elucidated. To simplify 
a lengthy and complex discussion, it is important to recognize that 
wheat varieties grown today are high in gluten content and are 
subject to drastic processing techniques rendering ultra-processed 
food products containing gluten very difficult to digest. �is strain 
on the digestion contributes to intestinal inflammation.32 Further, 
gluten itself stimulates additional molecular activity leading to 
intestinal permeability, a root cause of systemic inflammation.33 

Gluten is linked to both local inflammation within the intestine 
as well as systemic inflammation. Chronic pain sufferers would 
do well to eliminate gluten or consume it in moderation if prop-
erly prepared by soaking, sprouting, or sour fermenting the wheat 
grains before consumption. Interestingly, prior to industrializa-
tion, wheat and other grains were regularly soaked, sprouted, or 
sour fermented prior to consumption. 

 
HOW SHOULD PHYSICAL THERAPISTS BEGIN THE 
CONVERSATION OF NUTRITION?

We simply must have a “willingness to stretch [ourselves] into 
new intellectual territory.”34 In addition to encouraging patients 
to avoid or minimize processed foods, additives, and sweeteners, 
physical therapists can promote inclusion of richness and diversity 
available in real, wholesome, properly prepared nourishing foods. 
One simple tool provides patients the opportunity to take a “50 
food challenge” to answer the question “how varied is your diet?.” 
�e rationale is to motivate patients to vary the foods they have 
everyday so they increase their micronutrient diversity and feed 
different classes of gut microbes. �is tool can create momentum 
in the right direction through direct, yet lighthearted discussion. 
In asking our patients about their nourishment habits, we not only 
validate the importance of nutrition, but we acknowledge that we 
are in the midst of a paradigm shift, one that supports the concept 
that we can, through food, nourish the nervous system and build 
resilience to pain, one delicious and nourishing bite at a time.

REFERRALS TO INTEGRATIVE OR FUNCTIONAL 
MEDICINE PRACTITIONERS

It is always important to recognize when you lack the knowl-
edge and skills to provide the nutritional information and coun-
seling needed by a patient. Integrative and functional medicine 
practitioners are trained in the use of food as medicine. You can 
find out more at:

• https://nutritionspecialists.org,
• https://www.integrativenutrition.com or
• http://nourishingtraditions.com.

�e author also teaches courses for Physical �erapy professionals 
with nutrition-related content:

•  https://hermanwallace.com/continuing-education-courses/
nutrition-perspectives-for-the-pelvic-rehab-therapist.

*important topics of discussion beyond the scope of this article

563Orthopaedic Practice volume 30 / number 4 / 2018

P
A

IN
 M

A
N

A
G

E
M

E
N

T

6529_OP_Oct.indd   563 9/26/18   8:42 AM



REFERENCES
1. Centers for Disease Control and Prevention. https://www.cdc.

gov/drugoverdose/data/overdose.html. Accessed August 10, 
2018.

2. APTA House of Delegates Packet I. http://www.apta.org/
uploadedFiles/2015PacketI.pdf. Accessed August 10, 2018.

3. Toribio-Mateas M. Harnessing the power of microbiome assess-
ment tools as part of neuroprotective nutrition and lifestyle 
medicine interventions. Microorganisms. 2018;6(2):pii:E35. 
doi: 10.3390/microorganisms6020035.

4. Tick H. Nutrition and pain. Phys Med Rehabil Clin N Am. 
2015;26(2):309-320. doi: 10.1016/j.pmr.2014.12.006.

5. Lerner A, Matthias T. Changes in intestinal tight junction 
permeability associated with industrial food additives explain 
the rising incidence of autoimmune disease. Autoimmun Rev. 
2015;14(6):479-489. doi: 10.1016/j.autrev.2015.01.009.

6. Michel L, Prat A. One more role for the gut: microbiota 
and blood brain barrier. Ann Transl Med. 2016;4(1):15. doi: 
10.3978/j.issn.2305-5839.2015.10.16.

7. Lerner A, Neidhofer S, Matthias T. �e gut microbiome 
feelings of the brain: A perspective for non-microbiolo-
gists. Microorganisms. 2017;5(4):pii:E66. doi: 10.3390/
microorganisms5040066.

8. Rea K, Dinan TG, Cryan J F. �e microbiome: A key 
regulator of stress and neuroinflammation. Neurobiol Stress. 
2016;4:23-33.

9. Collins S, Reid G. Distant site effects of ingested prebiotics. 
Nutrients. 2016;8(9).pii:E523. doi: 10.3390/nu8090523.

10. Cowan CSM, Hoban AE, Ventura-Silva AP, Dinan TG, Clarke 
G, Cryan JF. Gutsy moves: �e amygdala as a critical node 
in microbiota to brain signaling. Bioessays. 2018;40(1). doi: 
10.1002/bies.201700172.

11. Turna J, Grosman-Kaplan K, Anglin R, Van Ameringen, 
M. "What's bugging the gut in OCD?” A review of the gut 
microbiome in obsessive-compulsive disorder. Depress Anxiety. 
2016;33(3):171-178. doi: 10.1002/da.22454. Epub 2015 Dec 
2.

12. Balakrishnan M, Floch MH. Prebiotics, probiotics 
and digestive health. Curr Opin Clin Nutr Metab Care. 
2012;15(6):580-585. doi: 10.1097/MCO.0b013e328359684f.

13. Carasi P, Racedo SM, Jacquot C, Romanin DE, Serradell MA, 
Urdaci MC. Impact of kefir derived lactobacillus kefiri on the 
mucosal immune response and gut microbiota. J Immunol Res. 
2015;2015:361604. doi: 10.1155/2015/361604.

14. Chilton SN, Burton JP, Reid G. Inclusion of fermented foods 
in food guides around the world. Nutrients. 2015;7(1):390-
404. doi: 10.3390/nu7010390.

15. Nguyen NK, Dong NT, Nguyen HT, Le PH. Lactic acid 
bacteria: promising supplements for enhancing the biological 
activities of kombucha. Springerplus. 2015;4:91. doi: 10.1186/
s40064-015-0872-3

16. Basson A, Trotter A, Rodriguez-Palacios A, Cominelli F. 
Mucosal interactions between genetics, diet, and microbiome in 
inflammatory bowel disease. Front Immunol. 2016;7:290. doi: 
10.3389/fimmu.2016.00290.

17. Porth CM. Essentials of Pathophysiology: Concepts of Altered 
Health States. Philadelphia, PA: Lippincott Williams and 
Wilkins; 2014.

18. Dallas DC, Sanctuary MR, Qu Y, et al. Personalizing protein 
nourishment. Crit Rev Food Sci Nutr. 2017;57(15):3313-3331. 
doi: 10.1080/10408398.2015.1117412.

19. Morell SF, Daniel KT. Nourishing Broth: an Old-Fashioned 
Remedy for the Modern World. New York, NY: Grand Central 
Publishing; 2014.

20. de Torrente de la Jara G, Pecoud A, Favrat, B. Musculoskeletal 
pain in female asylum seekers and hypovitaminosis D3. BMJ. 
2004;329(7458):156-157. 

21. Pickering G, Morel V, Simen E, et al. Oral magnesium 
treatment in patients with neuropathic pain: a randomized 
clinical trial. Magnes Res. 2011;24(2):28-35. doi: 10.1684/
mrh.2011.0282.

22. Chen HL, Tung YT, Chuang CH, et al. Kefir improves bone 
mass and microarchitecture in an ovariectomized rat model of 
postmenopausal osteoporosis. Osteoporos Int. 2015;26(2):589-
599. doi: 10.1007/s00198-014-2908-x.

23. Barros-Neto JA, Souza-Machado A, Kraychete DC, et al. 
Selenium and zinc status in chronic myofascial pain: serum 
and erythrocyte concentrations and food intake. PLoS One. 
2016;11(10):e0164302. doi: 10.1371/journal.pone.0164302.

24. Wang B, Wu G, Zhou Z, et al. Glutamine and intestinal barrier 
function. Amino Acids. 2015;47(10):2143-2154. doi: 10.1007/
s00726-014-1773-4.

25. Sandhu KV, Sherwin E, Schellekens H, Stanton C, Dinan TG, 
Cryan JF. Feeding the microbiota-gut-brain axis: diet, microbi-
ome, and neuropsychiatry. Transl Res. 2017;179:223-244. doi: 
10.1016/j.trsl.2016.10.002

26. De Gregori M, Muscoli C, Schatman ME,et al. Combining 
pain therapy with lifestyle: the role of personalized nutrition 
and nutritional supplements according to the SIMPAR Feed 
Your Destiny approach. J Pain Res. 2016;9:1179-1189. 

27. Soffritti M, Padovani M, Tibaldi E, et al. �e carcinogenic 
effects of aspartame: �e urgent need for regulatory re-eval-
uation. Am J Ind Med. 2014;57(4):383-397. doi: 10.1002/
ajim.22296.

28. Meleger AL, Froude CK, Walker J 3rd. Nutrition and eating 
behavior in patients with chronic pain receiving long-term 
opioid therapy. PM R. 2014;6(1):7-12.e1. doi: 10.1016/j.
pmrj.2013.08.597.

29. Csaki KF. Synthetic surfactant food additives can cause intesti-
nal barrier dysfunction. Med Hypotheses. 2011;76(5):676-681. 
doi: 10.1016/j.mehy.2011.01.030.

30. Yerlikaya A, Dagel T, King C, et al. Dietary and commercialized 
fructose: Sweet or sour? Int Urol Nephrol. 2017;49(9):1611-
1620. doi: 10.1007/s11255-017-1544-8.

31. Fardet A, Rock E, Bassama J, et al. Current food classifications 
in epidemiological studies do not enable solid nutritional rec-
ommendations for preventing diet-related chronic diseases: the 
impact of food processing. Adv Nutr. 2015;6(6):629-638. doi: 
10.3945/an.115.008789.

32. Fardet A. Wheat-based foods and non celiac gluten/wheat sensi-
tivity: Is drastic processing the main key issue? Med Hypotheses. 
2015;85(6):934-939. doi: 10.1016/j.mehy.2015.09.007.

33. Fasano A. Zonulin and its regulation of intestinal barrier 
function: the biological door to inflammation, autoimmunity, 
and cancer. Physiol Rev. 2011;91(1):151-175. doi: 10.1152/
physrev.00003.2008.

34. Pelletier D. Food and nutrition policy: a biological anthropolo-
gist’s experiences from an academic platform. Am J Hum Biol. 
2015;27(1):16-26. doi: 10.1002/ajhb.22523.

564 Orthopaedic Practice volume 30 / number 4 / 2018

P
A

IN
 M

A
N

A
G

E
M

E
N

T

6529_OP_Oct.indd   564 9/26/18   8:42 AM



START PREPARING FOR CSM 2019: EDUCATIONAL 
SESSION

�is may sound a little premature, but Combined Sections 
Meeting 2019 is almost one month earlier than it typically occurs. 
Consequently, every preparatory step is also moved up earlier.

�e Imaging SIG has an outstanding educational session 
planned to build upon the advocacy with imaging initiated with 
the 2018 educational session in New Orleans. As you may recall, 
that session featured Scott Rezac, Aaron Keil, Connie Kittle-
son, and Kip Schick with assistance from APTA staff members, 
Bill Boissonnault and Angela Shuman presenting, Referral for 
Imaging in Physical �erapist Practice: A Pragmatic Vision. �is 
session informed attendees on how best to plan and execute strat-
egies toward developing imaging privileges in their individual 
jurisdictions.

�e Imaging SIG sponsored session for 2019 is entitled, Refer-
ral for Imaging: Autonomy and Accountability will include present-
ers Aaron Keil, PT, DPT, OCS; Amma Maurer, MD; Scott Rezac, 
PT, DPT, OCS, FAAOMPT; Daniel Watson, PT, DPT, OCS, 
SCS; and Connie Kittleson, PT, DPT; and will be moderated by 
Jim Elliott, PT, PhD. �is session focuses on the communication 
between the physical therapist and radiologist before and after the 
imaging procedure and the subsequent management decisions 
arising from the imaging results. Notably, Dr. Amma Maurer will 
describe the perspective of radiologists in accepting referrals from 
physical therapists and the communication therein. �e physical 
therapists on the panel will share their imaging referral experi-
ences and recommendations along with presenting data from past 
referrals for imaging. While physical therapists often gain training 
and education in the technical aspects of imaging and the clinical 
reasoning associated with imaging, the professional communica-
tions with radiologists and imaging services are often only learned 
with on-the-job training. �is session will allow physical therapists 
to understand the essential components of that communication 
and also understand that communication from the perspective of 
radiologists.

CANNOT MISS PRECONFERENCE COURSE
�e Imaging SIG is jointly sponsoring with the Performing Arts 

SIG a two-day preconference course on using ultrasound imaging 
to assist in diagnosis and management of performing artists and 
athletes with musculoskeletal disorders. Musculoskeletal Sonography 
of the Lower Limb Focused in Sport & Performing Arts features pre-
senters Megan Poll, PT, DPT, OCS, RMSK; Doug White, PT, 
DPT, RMSK; Scott Epsley, PT, Grad Cert. Sports Physio, SCS, 
RMSK; and Marika Molnar, PT, LAc. Megan and Doug are well-
known for their clinical and teaching expertise with ultrasound. 
Scott brings the experience of working with elite athletes from 
his role with the Philadelphia 76ers professional basketball team. 
Marika Molnar is internationally renowned as she is presently the 
director of physical therapy services to the New York City Ballet 
and also director of physical therapy services for the School of 
American Ballet in New York. �is fabulous blend of individuals 
is highly skilled in clinical practice and the use of ultrasound to 
assist in clinical decision-making. �is course is targeted for those 

seeking to add ultrasound to their clinical practice as well as the 
practitioner with some experience but seeking a greater depth of 
knowledge.

Please keep in mind there may be a limited number of slots 
available in this course. Registering early is strongly recommended. 
Registering early also contributes to assuring the course will take 
place, which is particularly important with CSM happening so 
early in the 2019 calendar year.

STRATEGIC PLAN
Teams led by George Beneck, Jim Elliott, and Chuck Hazle 

continue to work on elements of the Imaging SIG’s strategic plan.
In the research domain, George Beneck, Greg Dedrick, Murray 

Maitland, Meg Sions, Lena Volland, and Mathew Wyland are 
participating. We are addressing two strategic plan items in the 
research domain. �e first is to establish a collaborative relation-
ship between the Imaging SIG and the Academy of Orthopaedic 
Physical �erapy’s Research Committee to review publications 
and grant applications. �us far, discussions have occurred with 
Dan White (Academy of Orthopaedic Physical �erapy Research 
Committee Chair) as to how the SIG could be more involved. �e 
second is to create an “Expert Mentors” webpage with names listed 
of content experts in specific areas of imaging. �us far, a spread-
sheet of various potential mentor organized under body region and 
imaging modality has been created. 

�e group working on the practice domain, consisting of Steve 
Kareha, Marie Corkery, Dale Gerke, Christa Nelson, and Todd 
Telemeco, have initiated efforts to gather information on what 
is being done in residencies in regards to imaging education. �e 
effort will be to determine what is and is not being included in 
orthopaedic residencies and fellowships and perhaps suggesting 
guidelines for inclusion at some point. Assistance with patient edu-
cation pertaining to imaging is also underway.

In the education domain, Jim Elliott is facilitating the group 
consisting of Katie O’Bright, Kimiko Yamada, Bryon Smith, and 
Jennifer Reft. �ey are addressing 3 strategic plan items in the 
education domain. �ese include (1) Develop tools to identify 
learners' strengths and challenges related to imaging need (yes/no), 
modality selection, interpretation, and evaluation associated with 
patient presentation. (2) Provide educators, instructors, and learn-
ers resources to assist with learning objectives. (3) Expand resource 
list on the Orthopaedic Academy website. �ose involved on that 
front include Katie O’Bright, Jennifer Reft, and Bryon Smith. 

ULTRASOUND WEBINARS IN ASSOCIATION WITH 
AIUM

Since the last newsletter, two more ultrasound webinars have 
occurred by physical therapists for the American Institute for 
Ultrasound in Medicine.

On June 11, Gregory E. Fritz, PT, RMSK, and Colin Rigney, 
PT, DPT, OCS, RMSK, presented a webinar entitled, Musculoskel-
etal Ultrasound Assessment of Tendinopathy. �is webinar is available 
at AIUM’s YouTube channel at https://youtu.be/rWrhn_h8_wI. �is 
session was so successful, a follow-up was being discussed. On July 

(Continued on the inside back cover)
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ORFSIG Members,
I hope everyone has had a delightful summer enjoying some 

time with family and friends. As summer winds to an end, it 
reminds us how quickly our annual Combined Sections Meet-
ing (CSM) in Washington, DC will be here. As CSM schedules 
begin to fill up we want to make sure everyone puts our preconfer-
ence course on their calendar. Please save the date January 22nd, 
2019, for 

Clinical Excellence and Quality Standards in Residency/
Fellowship Education

We are excited to have Kirk Bentzen, Kathleen Geist, Tara Jo 
Manal, Eric Robertson, Aimee Klein, and our ORFSIG officers 
assist programs in understanding the new Quality Standards that 
will go in effect in 2020. �is will be a highly interactive session 
with breakout sessions so all current and developing programs can 
work toward creating further excellence in their residency and fel-
lowship education. 

Additionally, mark your calendar for �ursday, January 24, 
2019 at 7:00 a.m. for our annual business meeting. Here we will 
be unveiling our new Mission, Vision, Goals, and Objectives for 
the ORFSIG. �e location is yet to be determined so be sure to 
review the CSM programming schedule for details.

We look forward to seeing everyone in Washington, DC. Take 
a look below at some of the other current updates on some ongo-
ing projects.

�ank you,
Matt Haberl,

President, ORFSIG

Strategic Planning
�e ORFSIG received a $1000 grant from the Academy of 

Orthopaedic Physical �erapy to undergo a strategic planning ini-
tiative. To help facilitate planning, Janet Bezner, PT, DPT, PhD, 
FAPTA, was hired to direct the members of our strategic planning 
group. So far, the group has met on 3 different occasions with a 
goal to reveal our new strategic plan at CSM 2019.

We want to send a special thank you to those members who 
have devoted their time and talents
Board Liaison: Aimee Klein
Practice Committee Chair: Kathy Cieslak
Residency and Fellowship: Molly Malloy
Section Office Staff: Tara Fredrickson
ORFSIG Leadership/VP/Education Chair: Kathleen Geist
Nominating Committee:  Chair–Matt Stark; Members–Mary 

Derrick, Melissa Dreger
Strategic Planning: 
 Members–Chris Gaines, Chrysta Lloyd, Darren Calley, Megan 
Frazee, Kirk Bentzen, Kris Porter, Matthew �omason, Mary Kate 
McDonnell, Sarah Nonaka, Stephen Kareha

Free Webinars
We recently co-hosted a free webinar regarding “Mentoring 

to Mentor.” �ank you to Kris Porter, Arlene McCarthy, Carol Jo 
Tichenor, and Kathleen Geist for their tremendous work and time 
in presenting to a record number 72 attendees. Recordings and 

materials from these webinars can be found on our website at: 
• https://www.orthopt.org/content/special-interest-groups/

residency-fellowship/communication-whats-happening
Do not miss our follow-up webinar reviewing case examples 

of the annual mentor observation and mentor growth plan on 
November 15, 2018 at 7:30 - 8:45 p.m. CST.

Free Membership SWAG
Mary Derrick and Matt Stark have been developing some great 

promotional items for our members to represent the ORFSIG. 
Make sure to come to the ORFSIG business meeting at CSM or 
swing by the Academy of Orthopaedic Physical �erapy’s booth to 
check out these great items.

Orthopaedic Residency & Fellowship SIG Chair Committee
�e second meeting of the APTA Sections’ Residency & Fel-

lowship SIG Chairs occurred on August 2. Each Section repre-
sentative provided updates regarding that group’s recent activities 
related to residency and fellowship education and accreditation. 
APTA Residency/Fellowship staff reviewed information from the 
recently published June 2018 ABPTFE Newsletter. 

Residency/Fellowship Education HUB Community
One key element for all programs to be aware of is the transi-

tion of information to the Residency/Fellowship Education HUB 
Community. All APTA members now have access to this commu-
nity and the community is no longer limited to program directors. 
�e goal of the HUB community is to improve communication 
and decrease some of the clutter on the ABPTRFE webpage. 

�erefore, reference information such as the ABPTRFE news-
letters, historical ABPTRFE Annual Aggregate Data Reports (the 
current year report will be on the website with a reference to access 
previous reports on the HUB), the Annual Continuous Improve-
ment Report Template (programs will now complete their annual 
report using the Accreditation Management System (AMS), the 
template is simply provided for convenience so programs know its 
content before accessing the AMS), and the Substantive Change 
Forms (again, like the program annual report, these are simply tem-
plates as the substantive change forms will be completed within the 
AMS) will be located on the HUB community within organized 
file folders. 

All other materials will continue to stay on the ABPTRFE 
website.

Accreditation Management System (AMS)
�e APTA launched the updated residency and fellowship 

program directory pages (https://accreditation.abptrfe.org/#/direc-
tory) on the ABPTRFE website. Since February, programs have 
been using the AMS for submission of accreditation and re-accred-
itation documentation. Beginning in January 2019, all programs 
will use the AMS for submission of all accreditation documentation 
(eg, Annual Continuous Improvement Report [formerly known as 
the Annual Report], Substantive Changes, etc). Copies of all docu-
mentation templates are located on either the ABPTRFE website 
or the Residency/Fellowship Education HUB Community site.

(Continued on the inside back cover)
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President’s Message
Kirk Peck, PT, PhD, CSCS, CCRT, CERP

CSM 2019 - Washington, DC 
Get ready for an explosion of excitement, education, and col-

legiality at CSM 2019 to be held at the downtown convention 
center, Washington, DC, January 23-26. �e ARSIG is already 
gearing up for another fun year of programming following the 
annual “ARSIG Member Meeting.” As a friendly reminder, the 
membership meeting is open to all licensed practitioners and stu-
dents alike who currently treat or are interested in getting involved 
in the practice of animal rehabilitation and wellness. 

�e topic for the two-hour ARSIG programming is entitled, 
Manual �erapy for Equine and Canine Clients: Different Species, 
Same Concepts! �e idea is to demonstrate through use of video 
and narration from a panel of experts the similarities and differ-
ences encountered when performing manual therapy techniques 
on horses and dogs in comparison to the human counterpart. Of 
note, the original title I wanted to use for the programming was, 
“What…You Can Really Do �at to a Horse and a Dog? Manual 
�erapy Interventions to Restore Functional Movement in the Equine 
and Canine Client,” but unfortunately the ScholarOne submission 
site has restrictions on the number of characters authors can use 
for program titles. Personally I thought the original title was more 
indicative of content the program we will actually cover so now 
you at least have a taste of what the future will bring if you can join 
the gathering at CSM.

 
APTA House of Delegates: RC 26-18

During the 2018 APTA House of Delegates (HOD) held in 
Orlando, Florida, RC 26-18 was moved for debate, and ultimately 
passed with a unanimous vote. �is particular RC is important 
for the practice of animal rehabilitation in that it provides a much 
needed update in reference to two prior APTA position statements. 
RC 26-18 can now be used for political advocacy and educational 
purposes, especially when addressing questions about physical 
therapists establishing working relationships to enhance animal 
practice. �e final language of RC 26-18 reads as follows:
RC 26-18 AMEND: VETERINARIANS: COLLABORATIVE 
RELATIONSHIPS (HOD P06-03-23-20)
COLLABORATIVE RELATIONSHIPS BETWEEN PHYSI-
CAL THERAPISTS AND VETERINARIANS

“�e American Physical �erapy Association supports the col-
laborative relationships of physical therapists and veterinarians and 
the evolution of specialized practice by physical therapists who are 
addressing the rehabilitation needs of animals. Where allowable by 
state law and regulation, and consistent with a physical therapist’s 
knowledge and skills, physical therapists may establish collabora-
tive, collegial relationships with veterinarians for the purposes of 
providing professional consultation and expertise in movement 
impairment, fitness, and conditioning for animals.”

Implicit Value of Research & Expertise 
Not long ago I was conversing with a physician who specializes 

in interventional radiology, and who now works in obstetrics and 
gynecology. I informed my colleague that I happen to work with 
two physical therapy women’s health experts at my institution. In 
response the physician immediately inquired, “Are these faculty of 
yours published? You can only claim expertise if their names are found 
in the literature?” His question immediately intrigued my interest 
in something often left unspoken…the perception of expertise in 
the medical professions is largely hinged on the volume and qual-
ity scientific discovery regardless of discipline. It is never enough 
to just claim you are an expert in a medical discipline; you must 
possess some level of validation that the expertise is warranted. A 
brief lesson from a significant landmark event in medical history 
may best illustrate my point. 

In 1543 one of the greatest medical books in history was pub-
lished, “De humani corporis fabrica libri septem,” by Andreas Vesa-
lius. �e title itself is Latin for, "On the fabric of the human body 
in seven books.” It was, and still is, a literal masterpiece on many 
levels. Vesalius, for the first time in history, created an inaugural 
publication on anatomy based on actual human dissection. Prior to 
his teachings at the University of Padua, Italy, the “Bible” of anat-
omy as taught for over 1400 years was based largely from animal 
dissections as performed by Claudius Galen (129-210 AD), from 
Pergamon. Although Vesalius would later be accused of dissecting 
a human body thought to still be alive, and subsequently sent to 
the Holy Land as part of repentance by the Catholic Church, his 
publication was so impactful that it rendered him an everlasting 
title in history as, “�e Father of Anatomy.” But, as they often say, 
the story does not end there. 

Had a different and now famous individual from the Renais-
sance period taken the time to locate a printing press for the plea-
sure of disseminating his own miraculous drawings on the human 
body based on actual dissections, the Father of Anatomy would 
not bear the name Vesalius, but rather medical historians would 
have branded the name Leonardo Da Vinci. Vesalius was born in 
1514 and was only 5 years old when Da Vinci died in 1519, but 
for unknown reasons, Leonardo never published his now famous 
artwork on the human form. Instead of enlightening society with 
some of the most accurate renditions of the human body ever cre-
ated on canvas, Da Vinci’s art lied dormant for over 200 years prior 
to bearing witness to the public eye. 

To put things in context for the present day, much like Vesalius 
did in the 16th century, the profession of physical therapy must 
actively strive to create and disseminate discoverable knowledge 
in the science of animal rehabilitation if physical therapists are 
to truly earn a reputation as experts in the field. Yes, the profes-
sion certainly has its share of highly competent practitioners who 
advance clinical practice on a daily basis, but without the dissemi-
nation of research to substantiate interventions and outcomes, the 
profession will flounder, and others who are willing to labor in the 
work of scholarship will take their rightful place in history. 

Contributory Acknowledgment 
In this edition of OPTP, Amy Rogato, PT, DPT, CCRT, 

has presented a fantastic plan of care for an Italian Greyhound 
diagnosed with an unusual case of aortic thromboembolism. �e 
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article provides in-depth perspectives on how to progress a long-
term plan of physical rehabilitation with successful outcomes.   

“What!! … Of course I’m big enough to basket dive 
for my own toys”

“Luna” �e Fearless Chorkie 
Photo Courtesy of Kirk Peck 

 
Contact: 
Kirk Peck, President ARSIG 
Office (402) 280-5633 
Email: kpeck@creighton.edu

International Vet Rehab Symposium
Stevan Allen, PT, CCRT
Vice President ARSIG

�e ARSIG was a major sponsor for the 10th International 
Association of Veterinary Rehabilitation and Physical �erapy 
(IAVRPT), held in Knoxville, Tennessee from July 30-August 3, 
2018. Over 200 physical therapist, veterinarians, and veterinar-
ian technicians attended representing over 20 different countries 
including, Japan, England, South Africa, Italy, Romania, Brazil, 
Norway, Sweden, Croatia, and the United States. �e IAVRPT 
follows an Olympic format, meeting in the United States every 4 
years, and staggers every 2 years outside of the United States. �e 
4 previous meetings were in Vienna; Corvallis, Oregon; Sweden; 
and most recently, Knoxville, TN. �e symposium offered a great 
opportunity to share rehabilitation knowledge with physical thera-
pists and veterinarians from around the world. 

�ere were two educational tracks, one for Canine and one for 
Equine. Some of the programming included:

Canine Track: 
• Dry needling and trigger points
• Kinesiotaping
• How to train the neuro-musculoskeletal system for propriocep-

tion; motor control; and muscle, skeletal, and joint strength 
• Core conditioning of the canine athlete 
• Acupuncture for the sports medicine and rehabilitation patient 

Equine Track: 
• �erapeutic exercises – how to design the best exercise protocol 

– short and long term, preventive training 
• Horse & rider interaction and its effect on sport performance 
• Adaptation of cardiovascular tissue to different training regi-

mens 
• Poor performance due to metabolic conditions 
• Training the neuromuscular system for strength and proprio-

ception – from juvenile to aged equine athletes 

Keynote speakers included:
Kevin Wilk, PT – Rehabilitation of the elite athlete (human) 

and how we can use those concepts in the canine/equine athlete.
Barry Switzer – two-time coach of the NCAA football champi-

ons with Oklahoma University. Coach of the Super Bowl football 
champions, Dallas Cowboys. Coach Switzer discussed forming the 
elite athletic team. In addition, Coach Switzer has established a 
state of the art training facility for canine search and rescue teams 
—the non-profit GROUND ZERO in Oklahoma. 

�e 11th IAVRPT meeting will be hosted in either London or 
Cape Town, South Africa in two years.  

Lin McGonagle on left (Past ARSIG President) posing 
with a Physical Therapist from England at the Academy of 
Orthopaedic Physical Therapy booth. 

Therapeutic Treatment for a 
Thromboembolism—“Riley”
Amy Rogato, PT, DPT, CCRT
Tampa Bay Animal Hospitals

Riley is a 4-year-old Italian Greyhound who was diagnosed 
through abdominal ultrasound with aortic thromboembolism 
approximately 2 cm in length just proximal to the trifurcation that 
resulted in acute non-ambulatory paraparesis. Previous medical 
history includes inflammatory bowel disease and immune medi-
ated hemolytic anemia. At initial presentation to veterinary emer-
gency services on 1/27/18, Riley had questionable motor activity 
in the hind limbs, no appreciable pain on spinal palpation, and his 
bilateral hind limbs were palpably cold with absent pulses. He was 
medically managed with blood thinners.

Riley presented for initial rehabilitation consult on 2/1/18 with 
the following findings:

Body Condition: anorexia with Body Condition Score of 3/9.
Gait: unable to ambulate, paraparesis of bilateral hind limbs.
Functional transitions: sternal to sit: required moderate assis-

tance. Sit-to-stand: unable, required dependent assist. Sitting bal-
ance: poor, required moderate assist to maintain sitting position 
with dependent assist to position hind limbs in square sitting.

Passive Range of Motion: bilateral hind limbs flaccid, range of 
motion (ROM) normal for all joints, digits of right hind limb were 
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hard and fixed in a neutral position due to metabolite build-up 
from poor perfusion.

Palpation: no appreciable tenderness or pain to palpation of 
spine, front or hind limbs.

Neuro: unable to elicit flexor withdrawal of bilateral hind 
limbs, conscious proprioception absent bilateral hind limbs, unable 
to elicit patellar tendon reflexes bilateral hind limbs. Demonstrated 
trace and inconsistent hip flexion left>right when attempting to 
reposition himself. Deep pain difficult to assess, however appeared 
present left>right hind limb.

Other: Right hind limb cool to the touch and swollen com-
pared to left hind limb.

Treatment
After discussion with the rDVM and family of the benefits 

and potential risks of therapeutic laser use, the rDVM and family 
agreed to therapeutic laser treatments. �e first treatment used 
3.98J/cm2 directed at abdominal aorta bifurcation from both right 
and left sides, followed by 3.98J/cm2 to bilateral: lumbar spine, 
coxofemoral joint, and lateral and medial thigh (in attempt to 
decrease inflammation and improve blood flow into distal limbs). 
Effleurage was performed to the right hind limb to decrease edema. 
Petrissage was performed to the right hind limb toes and left hind 
limb. Bicycling was performed to bilateral pelvic limbs x15 rep-
etitions. Hip extension passive ROM with 5-second hold, was 
performed for 10 repetitions. Grade 1-2 joint compressions were 
applied to the tarsus and stifle bilaterally for increasing proprio-
ceptive input. Neurodevelopmental sequencing sidelying to sternal 
to sitting with moderate assist for balance and dependent assist 
for placement of hind limbs. Assisted standing with placement of 
hind limbs in standing position and “drag” of paw pads along the 
ground was used to simulate walking and for proprioceptive input 
for 5 repetitions each. Neuromuscular electrical nerve stimulation 
(NMES) was attempted to elicit muscle contraction of bicep femo-
ris bilaterally, however a contraction was not elicited.

Assessment
Riley is a 4-year-old NM Italian Greyhound who presents 

approximately 1 week status post diagnosis of saddle thrombus 
with paraparesis and an inability to ambulate. He is on close medi-
cal watch and medication therapy at this time. Riley demonstrates 
inconsistent and weak active hip flexion when attempting to per-
form transitions, and is flaccid in the hind limbs. According to 
rDVM, due to rigidity of toes in the right hind limb, it is likely 
that he will require amputation in the future because of poor per-
fusion. Riley’s prognosis is guarded at this time due to his medical 
condition. �e plan is to see the patient 2 times per week and 
proceed with a neurologic based treatment to improve function of 
hind limbs.

Goals
1. Within 2 to 4 weeks, clients will demonstrate indepen-

dence in Riley’s home exercise program (HEP).
 2. Riley will demonstrate an ability to independently attain 

and maintain a sitting position in order to eat and drink.

Home Care
Clients were instructed to provide Riley with clean, dry bed-

ding at all times to limit urine/fecal scald and to change Riley’s 
position every 2 to 4 hours to decrease risk of bed sores. �ey were 

also instructed on massage of hind limbs and low back for 5 to 10 
minutes per day, bicycling of the hind limbs 15 repetitions 3 to 4 
times per day, hip extension stretch with 5 to 10 second hold for a 
total of 1 minute 3 to 4 times per day.

Riley has been seen 2 times per week since initial rehabilita-
tion evaluation. During the month of February, Riley began to 
ambulate by using front limbs and lifting his pelvic limbs off of the 
floor with abdominals, latissimus, hip flexors, and epaxials. Unfor-
tunately, Riley’s right hind leg began to show signs of tissue decay, 
requiring coxofemoral disarticulation on 2/13/18. �is exacer-
bated the inflexibility in the left hind limb. Riley was measured 
for a Walkin’ Wheels cart to improve functional independence. 
�rough transitional interventions, Riley demonstrated an ability 
to perform sternal to sit independently and was able to support 
himself in sitting without assist. By the end of February, Riley was 
showing inconsistent signs of active hip extension, weak supina-
tion when cranial tibial muscle was struck with reflex hammer, and 
weak tarsus extension.

Treatment Interventions 
Continued therapeutic laser as previously described to decrease 

inflammation and improve blood flow into bilateral hind limbs. 
After amputation surgery, therapeutic laser was used on right 
hind for wound healing and pain control purposes. Focus placed 
on improving hip extension passive ROM through hot pack, soft 
tissue mobilization, massage, and HEP. Neurodevelopmental 
sequencing sidelying to sternal to sitting, dynamic sitting balance 
on unstable surface (Dyna-DiscTM) with and without external per-
turbations to the surface. �e therapist trialed repeated stimulation 
of reflex loop of sciatic nerve, patellar tendon, and Achilles tendon 
of left hind limb with the reflex hammer 10 repetitions to provide 
neural input to assist with active muscle function recovery. �era-
peutic laser changed to the following towards the end of February: 
chronic inflammation setting 3.99 J/cm2 along sciatic nerve distri-
bution into left hind to help facilitate neural function. Neurologic 
stimulation/activation techniques applied when standing in cart 
including quick stretch of antigravity muscles, flexor withdrawal, 
axial compression of hind limb, and paw “drags” at appropriate 
phase of gait cycle (Figure 1).

During March, Riley demonstrated excellent progress in the 
ability to use his cart independently including advancing left hind, 
placing paw, and using active hip and tarsus extension to propel 
his cart. His conscious proprioceptive reflex in his thoracic limbs 

Figure 1. Supported standing in cart with quick stretch to 
dorsiflexors to stimulate foot placement.
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Explore opportunities in this exciting field at the 
Canine Rehabilitation Institute.
Take advantage of our:
• World-renowned faculty 
• Certification programs for physical therapy and

veterinary professionals
• Small classes and hands-on learning
• Continuing education
“Thank you to all of the instructors, TAs, and supportive staff for making
this experience so great! My brain is full, and I can’t wait to transition
from human physical therapy to canine.” 
– Sunny Rubin, MSPT, CCRT, Seattle, Washington

ARE YOU READY TO ADD
CANINE REHABILITATION

TO YOUR PHYSICAL THERAPY SKILLS?

The physical
therapists in 
our classes tell
us that working 
with four-legged 
companions is
both fun and 
rewarding.

LEARN FROM THE BEST IN THE BUSINESS.
www.caninerehabinstitute.com

and left pelvic limb were delayed but intact. Flexibility limitation 
of the left hind negatively impacted his success in the cart due to 
decreased ability to reach the floor. By the end of March, Riley was 
able to ambulate for short distances of 4 to 6 feet without his cart; 
however, he would consistently knuckle on left hind. As his activity 
level and motivation for ambulation increased, he demonstrated 
signs of decreased excursion of superficial digital flexor and deep 
digital flexor which exacerbated knuckling. 

Treatment Interventions for March
Continued therapeutic laser use was administered to address 

chronic inflammation. �e modality setting was 3.99J/cm2 and 
applied along sciatic nerve distribution into the left hind to help 
facilitate neural function. Also used therapeutic laser on muscle 
contracture setting applied to hamstrings, superficial and deep dig-
ital flexors, and gastroc muscle bellies, 3.99J/cm2 to help improve 
muscle flexibility. A continued focus was on improving hip exten-
sion passive ROM and muscle flexibility through applying a hot 
pack, using soft tissue mobilization, massage, and administering 
a HEP. Neurodevelopmental sequencing for sitting to standing 
with muscular facilitation tapping of gluteals was also used. Con-
tinued repeated stimulation of reflex loop of sciatic nerve, patellar 
tendon, and Achilles tendon of left hind limb with reflex hammer 
was conducted to provide neural input to assist with active muscle 
function recovery. Neurologic stimulation/activation techniques 
applied when standing in cart including a quick stretch of antigrav-
ity muscles, flexor withdrawal, axial compression of hind limb, and 
paw “drags” at appropriate phase of gait cycle. Initiated walking 
in wheelchair for short distance (5-8ft) with manual placement of 
foot to avoid knuckling as necessary. Initiated NMES to left glu-
teals 1:3 on/off ratio x5min at 40Hz with good tetanic contraction. 
Initiated front paws on unstable surface to help elicit protective 
extension reaction of left hind and resulted in mild success. Quick 
dropping of supported rear end also was used to facilitate protec-
tive extension of left hind with mild success. 

Riley was independent with ambulation without a cart for 
household distances for the month of April. He demonstrated con-
sistent hip and tarsus extension in standing and walking to support 
himself. He also demonstrated improved left hind hip extension 
ROM without pain, improved sartorius/quadriceps flexibility 
without pain which improved ability to ambulate. Hamstring 
flexibility and SDF, DDF excursion remained limited, which con-
tinued to impact knuckling. A toe-up device from OrthoPets was 
recommended to improve independence during ambulation and 
protect dorsal foot. �e toe up device greatly improved having suc-
cess with ambulation for household distances and improved suc-
cess with participation in exercises to increase left hind strength.

Treatment for April
Continued therapeutic laser, massage, heat therapy, and 

stretching to left hind muscles. Continued front paws on unstable 
surface with external perturbations and progressed to front feet 
up on unstable surface plus back foot on unstable surface with 
external perturbations. Elevated sit-to-stands progressed to floor 
sit-to-stand. Used NMES on left gluteals progressed to 1:2 on/off 
ratio 6 minutes at 40Hz with good tetanic contraction. Utilized 
transcutaneous electrical nerve stimulation x10 minutes on cranial 
tibial musculature for neurologic input. Side stepping was added 
and done in both directions that Riley was successful at for 4 steps 
in each direction progressing to 2 sets and did not knuckle for side 

stepping; however, will knuckle for forward ambulation. Added 
brief 1 to 3 second front paw lifts to improve standing balance and 
strength of left hind. Toe up device fitted, and clients educated on 
wear time of short potty walks only (2-4 mins) then progress by 3 
to 5 minutes every other day, pending no skin irritation. Advanced 
exercises with toe up device to include side stepping for increased 
distance, backing up 3x5 steps, sit-to-stand from ground surface 
x5 repetitions, and low 1" cavaletti pole stepping x4 repetitions. 
See Figures 2 and 3.

Figure 3. Cavaletti pole stepping 
to improve proprioception foot 
clearance, foot placement, and 
coordination.

Figure 2. Front feet up on 
unstable surface with cookie 
stretches to improve hind 
limb strength and balance.

Riley continues to be seen for rehabilitation services 2 times per 
week. It is unclear if CPs of left hind will return, however we are 
cautiously optimistic due to his progress thus far. Riley is currently 
independent in all functional mobility including ambulation and 
is at a decreased risk for foot trauma with the use of the toe-up 
device.
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IMAGING SIG
(Continued from page 565)

23, Scott Epsley, PT, Grad Cert. Sports Physio, SCS, RMSK, presented 
a webinar entitled, Ultrasound-Guided Dry Needling. �is session remains 
available at: https://youtu.be/p9xMvosQRfU. Alternately, you can simply 
go to YouTube, search on AIUM and enter a key word or the presenter’s 
name to locate the webinar. �ese sessions are extremely informative and 
free. You will not find better continuing education at zero cost than these 
sessions.

One more is scheduled in 2018 with Chuck �igpen presenting on 
ultrasound assisted examination of the shoulder. Stay tuned for more 
details. Announcement of webinar details will occur through the SIG 
e-mail membership list and through the SIG’s social media.

Elections
By the time this newsletter appears, the Academy of Orthopae-

dic Physical �erapy will be nearing its annual elections in the month 
of November. �e Imaging SIG will have voting for two offices: Presi-
dent and Nominating Committee member. Ballots will be available in 
November.

Each position is for 3 years. Members of the Nominating Committee 
rotate to become the committee chairperson in the third year of the term.

RESIDENCY/FELLOWSHIP SIG
(Continued from page 566)

Aggregate Residency/Fellowship Program and Applicant Data
�e APTA published the 2016 and 2017 Annual Reports related to

aggregate residency/fellowship program and applicant data. All annual 
reports (2015 through 2017) can be found on the Residency/Fellowship 
Education HUB Community.

To evaluate these, the ORFSIG has established a work group led by 
Peter McMenamin, Tom Denninger, Kevin Farrell, and Joe Donnelly to 
evaluate low resident application volumes/ways for programs to know of 
potential openings in other programs to share with residents not accepted 
in the future. 

Quality Standards
As many of you already know, programs that held accreditation, can-

didacy status, or were actively undergoing a candidacy review on or before 
December 31, 2017, must come into full compliance with the new stan-
dards by January 1, 2020. 

In June, ABPTRFE published the new Accreditation Processes and 
Procedures Manual (www.abptrfe.org/uploadedFiles/ABPTRFEorg/For_
Programs/Apply/ABPTRFEProcessesAndProceduresVersion10.0.pdf )and 
its related Crosswalk document. To assist our members in understand-
ing some of the changes, Kevin Farrell, Tina Hertlein, Brian Eckenrode, 
Frank Hoefer, Molly Malloy, and Kirk Bentzen have elected to assist in the 
review and education regarding the new Quality Standards and Processes 
& Procedures. �ere will be more to come on this at upcoming meetings.

Standardized Application Date/Sharing Applicants Work Group
Stephan Kareha, Misha Bradford, Aaron Keil, and Eric Magrum are 

leading a group developing a survey to evaluate if there is a group of pro-
grams interested in a standardized offer date for residents. 

OPTP Quarterly Submissions
ACCEPTING case reports, resident/fellowship research, etc. to be 

highlighted in future issues of Orthopaedic Physical �erapy Practice. Take 
this opportunity to highlight participants in your program! 
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