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EDITORIAL 

Recent employment reports have suggested that 
18% of healthcare workers left their respective 
professions since the onset of the pandemic and 
another 12% have been laid off.1 Although 
current data about the impact of the pandemic on 
the athletic training workforce has not been 
released from the Strategic Alliance, an early 
study indicated that 20% of athletic trainers were 
out of work.2 Editor-in-Chief, Lindsey Eberman, 
engaged in a conversation with Ellis Mair, Co-
Founder and Vice President of 
Medicine/Community at Go4 (formerly Go4Ellis) 
about the state of work in athletic training. 

LEE: What is your current sense of work in athletic 
training? 

KEFM: Historically, I think this has always been an 
interesting question because the title of athletic 
trainer applies to many different people doing 
many different jobs.  We have athletic trainers 
that work clinically with patients in traditional 
athletics settings but also we’ve seen a big 
expansion into physician practice, the performing 
arts, public safety and the industrial setting.  We 
also have people working in education and 
research that are still athletic trainers, however  

 

their day-to-day looks much different than 
someone who works providing direct patient care 
every day.  I think the definition of “work” in 
athletic training has changed tremendously. 

LEE: Do you think that it gives us an advantage in 
terms of retaining folks in the profession, the 
variety that one could explore, because of those 
different ways that we can define ourselves as 
athletic trainers? 

KEFM: Yes. But I think it's commonly misunderstood. 
I don't know if we do the best job of selling all the 
different skills we have and how our skills can be 
used in various settings. I think it is amazing that 
our patients can be anyone from an astronaut to 
an acrobat or factory worker or even a middle 
schooler. But I don't think that is necessarily 
something the general public knows. Sometimes 
athletic trainers put on scrubs and go into an 
Operating Room and sometimes you are teaching 
in a classroom. We all look very different from 
setting to setting and I think one of the harder 
aspects about our profession is to describe how 
we fit into each of these settings and understand 
that we have the ability to transition from one 
setting to another.  

LEE: I also think we actually struggle to 
communicate it within our own profession. That 
seems to be obvious with so many athletic trainers 
leaving the profession. And that's a historic trend, 
not just a pandemic trend. We have not taught 
people resilience, or what options, they have 
available because so much of professional 
preparation is in the college/university and 
secondary school settings cause those are clinical 
sites of convenience. Exposure outside of that is 
infrequent in professional preparation and I think 
an early career athletic trainer has have a lot of 
courage to go into a brand new setting and 

mailto:Ellis.Mair@gmail.com
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explore, especially in the current financial climate 
and likely student debt. I think as much as we 
struggle to communicate it to the public, we're 
equally struggling to communicate it to ourselves. 

KEFM: I agree and experienced this first hand in 
the pandemic.  When the pandemic hit, the Go4 
platform lost a million dollars in business in a span 
of four days. At the time, we were largely based 
in youth sports and every single tournament, 
practice and camp in the country was cancelled.  I 
called my colleague and said, “Half of the users 
on the platform are healthcare workers who are 
currently sidelined. This is a perfect time for them 
to get involved.” And we got straight to work 
because we had over 10,000 healthcare 
professionals that could be activated with the click 
of a button and I just had to find someone who 
believed me.  I had some amazing conversations 
with athletic trainers who were reaching out to me 
to say, “Let me know where you need me and I 
will go. I know I can help and I want to be 
involved.”  People were calling from Texas and 
Oklahoma offering to fly across the country to 
help in New York! We were working around the 
clock emailing every department of health trying 
to get someone to take our call. I ended up in 
meetings with the Health Commissioners, Chief 
Nursing Officers and Directors of HR for large 
urban health systems.  I was having conversations 
with people who essentially were saying, “I have 
no idea who you are, what you do as a profession 
and why the heck should I trust you right now?”  

Convincing them to trust us wasn’t easy at first but 
when it came down to it, it was a simple 
conversation about skills and what we could to 
help them.  We were able to pivot and ended up 
working primarily in the public health realm, 
whether it was in hospitals or screening and testing 
sites, we saw the same athletic trainers that were 
used to working camps excelling alongside nurses 
and physicians in the pandemic.   I think that may 
changing, but I don't think that a lot of the  general 
medical community understands how we can fit 
into the healthcare hierarchy and what a massive 

help we can be to them and their practice.I think 
that communication and advocacy is as important 
a skill for athletic trainers as many of our hard 
clinical skills. 

LEE: You mentioned having to pivot with the 
pandemic. Do you see currently a worker shortage 
in athletic training and why doesn't it feel like 
we're not talking about it more? 

KEFM: There definitely is and I believe this is 
partly because of how people managed their 
athletic trainers when the pandemic began.  In 
early April of 2020, we ended up interfacing with 
the Human Resource Director of New York City 
Health and Hospitals. Her daughter was an 
athletic training student down in Florida, so while 
she had a nursing background understood who 
athletic trainers are and how they could help New 
York City Health and Hospitals. This organization 
is the largest hospital system in the country and 
they were utilizing athletic trainers from the very 
beginning.  If it could happen in New York, there 
is no reason it shouldn’t happen everywhere.  

The other large healthcare organizations that are 
having trouble today are the ones that neglected 
to empower and utilize their athletic trainers.  
Historically they’ve employed athletic trainers as 
loss leaders and had never realized the actual 
value of athletic trainers. Whether it was a 
departmental decision or an administrative one 
they chose to furlough or lay off athletic trainers 
instead of utilizing our skills in another way.  All 
over the country, athletic trainers we were setting 
up the facilities for safe patient flow, conducting 
screenings and temperature checks and even 
doing COVID testing and vaccinations. But these 
organizations chose to furlough their athletic 
trainers and now that sports are back, they can’t 
find the ATs that used to work for them. Some 
people faced geographic challenges where their 
cost of living was so high that they could not stay 
in their communities without employment.  

We also have seen large expansion of the 
industrial setting in the past few years.  As the 
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pandemic raged on, the need to protect our 
supply chain workers became very real and 
demand for athletic trainers here grew.  Many 
athletic trainers changed settings; some on a per 
diem basis but for many it progressed into a full 
time job.  While there may be a worker shortage 
in some settings, there is growth in others.  

We've also seen a lot of people working per diem 
until they can find a job that they like. The demand 
for healthcare workers has grown over the last 
two years and therefore we've seen those pay 
rates go up astronomically.  Per diem work has 
been able to keep a lot of people afloat and 
work a flexible schedule that works for them while 
they can find the right job to go back full time. 

Some organizations also realized how much they 
needed an athletic trainer. Traditional athletics, 
although paused, did not go away so there is still 
a need in college and secondary school athletics. 
But some athletic trainers got used to a different 
approach to working and are asking themselves, 
“Do I want a regular schedule or more control over 
my schedule, or do I want to go back to what I 
was doing before?” 

LEE: That really fits people with a dynamic life or 
those with a family. Per diem seems to have given 
people the opportunity to earn money but at their 
own will versus a traditional athletic training 
setting, which often makes the worker feel like 
they are at the will of others.  

LEE: How do you think the workforce itself has 
changed in the last two years? Demographics of 
the population but also individual people? How 
have we changed as athletic trainers within the 
healthcare system? 

KEFM: A lot of people liked the transition to work 
from home. Many athletic trainers were shifted 
into the student health or physician practice realm. 
They were engaged in the public health and 
prevention side. Anecdotally, people seemed to 
really like that shift. They may have been doing 
more healthcare administration and organizations 

relied on them to be decision-makers. The other 
leaders “at the table” were looking at athletic 
trainers saying, “Who are you? You see things 
through a completely different lens and you're 
great at this!” I think that that's been awesome. It 
has been really amazing to watch friends excel in 
positions of leadership that they suddenly found 
themselves in. We haven’t always been afforded 
the opportunity to be in the boardroom and this 
helped a lot of athletic trainers realize their range 
of skills too.  They were put in positions that they 
succeeded in and going into it they didn't 
necessarily realize that they could do the things 
they ended up doing. 

LEE: That is an in interesting observation. Recently 
the BOC produced the Practice Analysis 8th 
edition,3 which serves as the blueprint for the 
certifying exam, characterizing the knowledge, 
skills, and abilities for entry-level practice. The 
weight of the Healthcare Administration and 
Professional Responsibility (7th ed.) domain,4 now 
the Health Administration and Professional 
Administration (8th ed.) domain, decreased from 
13% to 8%.3,4  Two years of a pandemic, where 
people had to go work from home, build policy, 
implement policy, have a policy for when people 
broke policy, develop testing procedures, figure 
out to enhance safety in a facility. Where I would 
have thought there would be an increase, there 
was a 5% decrease! 

KEFM: That is shocking. I feel like so much of what 
we’ve done in the pandemic is to help develop 
policies and then rip them up and then create 
another one based on whatever change was 
thrown our way. 

LEE: How do you think employers have changed? 
You mentioned inviting athletic trainers to the 
table, so obviously there's been some openness 
about how athletic trainers can contribute to the 
bigger picture, but do you feel like employers are 
valuing athletic trainers more or not? 

KEFM: I think this is a case by case situation.  We 
talked earlier about how many different jobs exist 
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that are all considered working as an athletic 
trainer.  There are some people that were able to 
forge new relationships as they gained new 
colleagues in student health service or at their 
local Department of Public Health.  I also think that 
these new colleagues will continue to seek out that 
athletic trainer's input because they were a 
reliable source of information and a creative 
problem solver.  

Some employers are realizing how much they 
need athletic trainers and they’re willing to pay 
more than they would have in the past to have 
them come back to work.  I also think that we are 
starting to dig in and realize that we are not 
willing to come back for what we were previously 
earning, especially if they were mistreated prior 
to or during the pandemic. 

LEE: Retention data has taught us that there's a 
salary at which athletic trainers are willing to put 
up with the typical chaos and work-related stress 
attached to the sport industrial complex… I think 
that we have to figure out what that point is. The 
National Athletic Trainers’ Association just 
published the Executive Summary of the 2021 
Salary Survey. Although the summary requires 
some methods clarification, the general premise is 
that the average salary is around $61,000 and 
that number has risen about $10,500 since 2011, 
but the gender gap is concerning (-$11,000).5 
Unfortunately no data are provided for 
minoritized populations, at the time of this 
publication. What is the salary someone should be 
earning to also accept the unstructured work of 
traditional athletics? 

There are so many jobs available in the 
traditional settings without sufficient workers to fill 
the jobs based on popular listservs and the Career 
Center. I'm wondering whether we're going to hit 
a tipping point in these traditional settings where 
employers are willing to reconsider compensation 
models, much like we have seen in the per diem 
compensation. Unfortunately, we had seen trends 
of assistantships shifting to internships that exploit 
the least experienced athletic trainers, instead of 

converting these positions to full-time staff 
positions. The patient need is still there, so I think 
we need innovation in both compensation and 
healthcare delivery structure. We need to identify 
what our priorities are and consider how to focus 
our staff if we are unable to bring folks back in 
and compensate them accordingly.  

KEFM: I think candidates have the pick of the litter 
right now, and I think that it's very important that 
they know that. 

We've talked about this for years and it's really 
only addressing half of the problem, “Say no to 
low paying jobs!”.  But that is not the solution. This 
blame is misdirected and cannot be solely 
assigned to the person taking a low paying job. 
We, the athletic trainers that are behind the 
hiring, need to stop offering low paying jobs.  
Employers have a responsibility to pay their 
employees appropriate salaries for the work that 
they are being asked to do.  

Candidates are going to be graduating soon and 
there are jobs everywhere. I think they have a lot 
of leverage to negotiate. Especially with the 
proliferation of  legislation that requires an 
athletic trainer to be present if you have certain 
activities occurring at a facility, it is no longer a 
luxury to have an athletic trainer, it is a legislative 
necessity. When those employers are struggling to 
find someone to fulfill those duties, they are going 
to have to offer more so that they can find 
someone willing to do the job for an appropriate 
pay rate. We've seen the average rate on Go4 
rise from $35/hour a few years ago to $50/hour 
and some rates are as high as $100/hour in some 
areas.   It has been a long two years for the 
profession and if an employer wants someone to 
get off the couch at the end of a long hard work 
week, they are going to have to pay them a rate 
worth their valuable time.  

I think graduating candidates need to know that 
there are going to be a plethora of jobs available 
to them and they shouldn’t take something that 
they are not excited about. There are great 
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employers and great work experiences out there 
and you’ve got to do the work to find one that 
meets all of your needs. 

At the Annual Meeting in June, there will be 
dozens of companies who are looking to hire 
athletic trainers.  They will be looking to recruit 
graduates right there on the Expo floor.  For the 
longest time, positions were easy to fill but times 
have changed and these companies are having to 
put in the work and reconfigure these jobs if they 
want to find the best candidates. 

LEE:  Employees should be able to make decisions 
in their best interest. I work primarily with folks 
who are in their early career and many of them 
want to go into college/university athletic training 
and I'll be curious to see how this setting adapts. 
Historically these job postings require previous 
college/university setting experience; often 3 to 5 
years. However, we lack evidence to support that 
criteria  as leading to retention of improved 
health outcomes. It seems arbitrary and I am not 
sure there will be enough candidates with those 
experiences, at least in the short-term hiring cycle. 
They will see far more early-career athletic 
trainers applying and securing those positions, but 
this setting does not seem to have demonstrated 
the same radical adaptability the other settings 
have when it comes to increasing compensation 
and adjusting workplace climate. I would not 
encourage any of our early-career athletic 
trainers to take those positions at the rate being 
offered.  

How do you think candidates can leverage 
themselves in the landscape?  

KEFM: First, they cannot be afraid to negotiate 
and tell the employer what you believe you are 
actually worth.  Companies may be posting the 
position for $41,000 but if they interview 10 
candidates who say they are worth the national 
average at $61,000, they are going to have to 
go back to Human Resources. The employer will 
have to advocate directly to Human Resources 
that great candidates are unwilling to work for 

their listed salary. Candidates need to know the 
number that works for them. Employers need that 
feedback and they’re going to have to reassess. 

LEE: Compensation has long been our problem in 
athletic training, but compensation is not the only 
indicator of job quality. I tell students that they 
need to weigh three things; geography, 
autonomy, and compensation. If the most 
important thing to you is the ability to have your 
weekends off and climb mountains. Then you 
should be looking for a job that geographically 
allows you to do that. If you want to be in control 
of your time and how you focus your attention, 
choose a job that gives you that autonomy. But 
sometimes these three factors are in conflict with 
one another, but the important thing is for a 
candidate to know what their priorities are. They 
get to decide, but they should certainly not be 
sacrificing all three.  For me, I prioritize autonomy, 
and in that I sacrifice geography, living away 
from family. 

In my work with early-career athletic trainers, I 
have noticed they are so fearful of negotiating. I 
think they think the employer will take away the 
offer, the moment we push them a bit. They are 
offering the job they have. As an employee, we 
have a responsibility to push the employer higher, 
for long term professional health. I encourage 
folks to negotiate for at least 10% more even if 
the salary is a good offer. The higher your salary 
goes the more valuable everybody around you 
becomes because eventually those salaries will be 
raised to match yours.  

You mentioned people having an affinity toward 
work from home, some of the administration 
components of athletic training, and other kinds of 
workplace climate changes that have happened 
as a result of the pandemic that are an advantage 
to the employee. Let’s talk more about those.  

KEFM: We got out of the rhythm of the chaos and 
the overwhelming hours we typically work. We 
got used to a more normal schedule and I think 
now that athletics are back, it has been really 



The State of Work in Athletic Training: A Conversation 

 

 
6 
 

Copyright © Indiana State University   Clinical Practice in Athletic Training 
All rights reserved. ISSN Online 2577-8188                                                                              Volume 5 – Issue 1 – April 2022 

hard to adjust. I think it’s making departments 
realize they are wildly understaffed and more 
than they have been in the past. I'm hoping that 
we will see more jobs created because people 
are realizing the need is not matched by the 
workforce, in terms of total personnel. 

I also think people realize the importance of 
personal time. This is something candidates should 
be asking on interviews as well. “What does 
vacation actually mean? Can I take it when I want 
it? Am I allowed to engage in life events?” I think 
athletic trainers do not think labor laws apply to 
us, but the issue is practice not policy and this 
culture must change. People are realizing that 
time is theirs and asking for it back. People are 
being more protective over their time, and I think 
that's a good thing. Candidates can really 
advocate for paid time off in an appropriate way 
and use it when they need and want to, not at the 
convenience of the employer or team they work 
with. 

LEE: Athletic trainers have historically said, “Rain 
or shine, sick or not, I’m willing to come to work.” 
Now, I hope every human on the planet no longer 
feels an obligation to work sick. The ramifications 
are far bigger than you. 

What do you think employers could be doing to 
embrace some of these changes and ensure that 
workplace culture matches worker need? 

KEFM: Retaining personnel is less expensive.  If 
someone is leaving, it is to their advantage to 
conduct an exit interview and ask why that person 
is leaving and how they could improve the 
experience of working there. Staff that stay and 
thrive creates an overall better experience for 
everybody. They should be gathering information 
from candidates, those leaving, and those staying. 
Find out what their needs are and figure out how 
you can meet them.  

We are seeing workers across all kinds of 
industries organizing for better work 
environments. Look at the Amazon workers 

unionizing and the nurses moving into traveling 
positions. People are not going to work for low 
wages or in abusive cultures anymore, because it 
is just not worth it.  To create a successful 
workplace, you need to listen to what people 
want and what they need, and how you can make 
their lives better. We know happy healthcare 
providers provide better patient care.  

LEE: Some of this includes rethinking how we 
deploy staff. WE have, for far too long, provided 
coverage instead of healthcare and this is a 
turning point, if we allow it to be, to consider how 
to deliver athletic healthcare differently.  

KEFM: Absolutely. We do not always need to be 
focused on coverage. People find more fulfillment 
in working with patients one on one and seeing 
them improve.  

LEE: I think it's about identifying what the need is; 
what is the need and then organizing staff to meet 
those needs. I also am hopeful that folks will 
realize that we shouldn't be the only person 
assigned to a team, which often means the only 
provider available to those patients. There are 
many challenges within the American healthcare 
system, but a strength is personal choice. Our 
traditional approach to deploying personnel in 
athletic training has withheld choice from patients.  

KEFM: Those models also allow us to leverage 
specialization. We don’t have to be able to know 
everything and it is nice to have colleagues you 
can rely on for complex patient cases. It creates a 
collaborative environment that can improve 
workplace culture. 

LEE: Ideal athletic healthcare has generalists, 
advanced generalists, specialists, and sub-
specialists; all of which bring important 
contributions to the system. I’m looking forward to 
this shift in how we approach athletic training.  
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COMMENTARY  

Athletic trainers (ATs) serve as a key resource 
regarding nutritional information for active 
patient populations. Both in traditional and 
emerging settings, the ATs role often includes 
educating patients on proper nutrition, both for 
enhancing sport performance and maintaining 
healthy lifestyles. According to the Commission on 
Accreditation of Athletic Training Education 
(CAATE) 2020 Standards, ATs must practice in 
collaboration with other health care and wellness 
professionals. One vital partnership among health 
care providers (HCPs) is that of ATs and nutrition 
professionals. Personalized nutrition, particularly 
in athletic populations, has been used by dieticians 
(RD) and nutritionists (unregulated nutrition 
specialist) in an effort to enhance performance 
and improve health outcomes.1 It is imperative for 
ATs to possess a level of knowledge to 
appropriately answer patient questions, provide 
guidance and recommendations, and collaborate 
with other professionals in this area. Recently, the 
Joint Position Statement by the American College 
of Sports Medicine, the Academy of Nutrition and 
Dietetics, and the Dietitians of Canada, 
highlighted the importance of developing 
nutritional interventions that take into 

consideration the uniqueness of each individual, to 
improve health outcomes.2 The recognition and 
knowledge about unique nutritional considerations 
for patients is crucial in sports medicine. More 
importantly, when treating patient in the LGBTQ+ 
community, ATs and HCPs need to be aware of 
the contributing factors that can influence nutrient 
absorption. Athletic trainers have a unique 
opportunity to be a resource for nutritional-
related concerns for this population, and 
specifically for those who identify as transgender. 
LGBTQ+  patients face disproportionately high 
levels of food insecurity, obesity, and disordered 
eating while also facing barriers to accessing 
affirming and knowledgeable healthcare 
providers.3 The purpose of this commentary is to 
provide awareness and inform ATs and other 
HCPs about the unique nutritional considerations 
for patients who identify as transgender. Further, 
the commentary will serve as a call to action for 
ATs and other HCPs to research and develop 
transgender specific nutritional recommendations 
as a mechanism to reduce health care disparities 
for this population.  

Transgender individuals are people whose 
gender identity and/or gender expression differs 
from what is typically associated with the sex they 
were assigned at birth.3 Patients who identify as 
transgender represent a growing and 
underserved population in the U.S., and the 
percentages of the general population that 
identify as transgender continue to increase.4 As 
such, HCPs must become aware of the specific 
needs of this population. An important piece of 
transgender health care is the role of nutritional 
interventions in relation to hormone therapy, 
mental health and wellness, and chronic illness.  

Historically, nutritional principles have been 
primarily focused on cisgender patients, those 
whose gender identity aligns with their assigned 
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sex at birth.3 As athletic training and other 
healthcare professions work towards providing 
patient-centered and culturally competent care, a 
foundational level of understanding in 
transgender health care is vital. As identities within 
athletic populations become more diverse, ATs 
must focus efforts on providing holistic healthcare, 
which may include developing nutritional 
guidelines 

HORMONE THERAPY  

In an effort to improve transgender individuals’ 
access to quality nutrition care, it is important to 
first understand conditions for which this 
population is most at risk. Oftentimes, those who 
identify as transgender will undergo hormone 
therapy, and are at risk for adverse effects.4 
Testosterone therapy for transgender males 
(Assigned Female at Birth) may lead to weight 
gain, decreased lean body mass, decrease in lipid 
mass, increased LDL cholesterol, decreased HDL 
cholesterol, and increase hemoglobin and 
hematocrit.4 Additionally, long-term effects of 
testosterone may significantly reduce or eliminate 
the menstrual cycle, impacting iron needs for that 
patient. For transgender females (Assigned Male 
at Birth), estrogen therapy may present with 
weight gain, an increase in HDL cholesterol, a 
decrease in LDL cholesterol, and increased bone 
mineral density.4,5 For transgender adolescents, 
hormone therapy may impact bone health, where 
supplementation with calcium and Vitamin D may 
be warrented.4 In order to reduce the impact of 
the negative side effects, ATs may intervene and 
collaborate with nutritionists and dieticians to 
implement nutritional interventions that best align 
with the patients’ needs. 

In patients taking testosterone therapy, we often 
see an increase in LDL cholesterol, a cessation of 
menstruation, weight gain, and increased blood 
viscosity13, which may require advising patients to 
limit saturated fats and address other fatty meals 
with alternatives to decrease LDLs.6 Due to the 
increase in hematocrit and hemoglobin, fluid 

retention may occur.7 Monitoring the intake and 
elimination of liquids may be important when 
advising appropriate hydration before, during, 
and after activity. Weight gain, another side 
effect of testosterone therapy, may be managed 
by understanding the demands of a patient’s 
activity and advising appropriate weight gain, 
loss, or maintenance strategies. Transgender 
patients may also have a decrease or cessation in 
menstruation, warranting a conversation 
regarding bone health imperative. Athletic 
trainers should encourage the increase in calcium 
and vitamin D with dairy-rich foods, adequate sun 
light, and if necessary, supplements among this 
population. For transgender patients prescribed 
estrogen therapy, weight gain, increases in HDL 
and decreases in LDL, increases in bone mineral 
density, as well as cardiovascular side effects are 
common concerns. In addition to monitoring and 
encouraging physical activity for patients on 
estrogen therapy, nutrition interventions can also 
be implemented into their specific treatment plan 
to reduce potential cardiovascular pathologies.  

 A key issue surrounding nutrition assessment of 
transgender people is that nearly all equations 
used by dieticians and nutritionists are gendered.8 
Calculating the appropriate amount of nutrients a 
transgender person needs is multifaceted, as 
oftentimes transgender people are taking 
hormones and have modified nutritional needs 
due to physiological changes, causing inaccuracies 
in estimating energy expenditure rates. The 
premise of nutritional needs being calculated 
solely on gender has also been explored by 
Rahman and Linsenmeyer.8 In their study, the 
authors note differences in gender-specific diet 
and nutrition related considerations have only 
compared cisgender heterosexual males vs 
cisgender heterosexual females.8 Furthermore, a 
study by Smalley, et al8, discussed significant 
variations in health risk behaviors within each 
subcategory of sexual orientation, which highlights 
the need for ATs and other HCPs to further 
explore the dietary needs of sexual minorities 
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rather than through group membership.8 
Historically, patients who are viewed in a minority 
group, or a category that is differentiated and 
often discriminated against, have negative health 
outcomes and face additional barriers to health 
care as compared to the majority, further 
suggesting the need to develop nutritional 
guidelines that are not limited by the confines of 
binary gender.  

MENTAL HEALTH AND WELLNESS  

Additional considerations for transgender patients 
should also focus on mental health and wellness, 
and the link between diet and more positive 
mental health outcomes.2 The etiology of eating 
disorders in the transgender population is not 
clearly delineated, as relationships among 
sexuality, gender identity, body image, and 
eating disorders are complex.8 According to the 
National Transgender Discrimination Survey, those 
who are transgender have an increased risk of 
eating disorders and an increased risk of abusing 
diet pills because of social norms.9 This increased 
prevalence affects transgender females 
disproportionately compared to transgender 
males, and is related to feeling the need to meet 
ideal body standards, emotional trauma from the 
process of accepting gender identity, and stress 
from social stigma and discrimination.10  

Research exists to suggest weight gain is a side 
effect in the transgender population in those 
individuals undergoing hormone therapy.8 Anti-
androgen and estrogen therapies cause an 
increase in body fat, and a decrease in muscle 
mass.8 Diemer et al10 demonstrated a higher rate 
of self-reported eating disorders, vomiting, use of 
diet pills, and use of laxatives among transgender 
college students compared with their cisgender 
counterparts. In addition, transgender individuals 
have high rates of binge eating, fasting, and 
vomiting for weight loss.10 Differences in health 
outcomes exist between transgender patients and 
their cisgender counterparts; however disparities 
between transgender women and transgender 

men propose unique considerations for 
individualized healthcare.11 These disparities, 
coupled with the knowledge gap regarding best 
practices surrounding caloric needs of 
transitioning individuals, lends to additional 
barriers for transgender individuals receiving 
individualized nutritional planning.10 

CHRONIC ILLNESS 

Patients who identify as transgender may be at 
increased risk of chronic illness, like HIV or 
Cardiovascular disease, which can impact their 
specific nutritional if their transition process 
includes the use or hormone therapies.12  Human 
Immunodeficiency Virus (HIV) and cardiovascular 
disease are two of the conditions most researched 
within the transgender population; however, other 
chronic illnesses impact the patients’ body, 
including type 2 diabetes, cancer, obesity, 
depression, asthma, chronic obstructive pulmonary 
disease, and chronic kidney disease.13 The 
literature suggests that transgender people may 
be at higher risk for cardiovascular disease due 
to exposure of oral ethinyl estradiol, a common 
hormone prescribed to transgender females.13  

A substantial amount of literature links dietary 
factors to increased risk of chronic disease.2,7,9-10 
Although this correlation is well documented, there 
is a gap in knowledge regarding the nutritional 
needs and interventions to decrease the risk of 
chronic disease, specifically in the transgender 
population. Healthcare providers should 
understand how these illnesses have the potential 
to affect patients who identify as transgender, 
and more research should be completed to 
evaluate what nutritional interventions can aid in 
the healing process of such diseases. 

A need exists for understanding physiological 
changes within the bodies of patients who identify 
as transgender. Understanding the impact of 
hormone therapy, mental health and wellness, and 
chronic disease are three main influencers to 
consider when educating and developing 



Nutritional Considerations for Transgender Patients 

 

11 
Copyright © by Indiana State University                                                                                Clinical Practice in Athletic Training  
All rights reserved. ISSN Online 2577-8188                                                                              Volume 5 – Issue 1 – April 2022 

 
 

individualized nutritional care for patients who 
identify as transgender. 
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ABSTRACT 
Body Tempering (BT) is a newer myofascial release (MFR) 
technique that is used by athletes and healthcare 
professionals. The effects of BT are stated to be similar to 
foam rolling (FR) and other MFR techniques, but there is 
minimal research assessing the effects of BT on power and 
range of motion (ROM). The purpose of this study was to 
determine the effect of BT on ankle dorsiflexion ROM and 
power, as well as to compare the effects of BT to traditional 
FR. Twenty college-aged participants (10 males-10 females) 
were tested before and after intervention on three 
measurements of the broad jump (single-leg and double-leg) 
and weight bearing lunge test. Week one, each participant 
was randomly assigned to a 30-second treatment (BT or FR) 
performed on both calves, simultaneously, at a pace of 1 
pass every 2 seconds. Week two, the treatment that was not 
received in session one, was administered. Paired sample t-
tests between post-intervention and baseline measurements, 
as well as BT and FR showed statistically significant 
differences in FR and BT between pre and post single-leg 
jump averages for the left leg (FR-Pre: 93.22 cm, Post: 96.77 
cm; p = .046) (BT-Pre: 94.53 cm, Post: 100.27 cm; p = .03) 
and the right leg (FR-Pre: 92.28 cm, Post: 99.38 cm; p= .007) 
(BT-Pre: 94.22 cm, Post: 99.83 cm; p= .036). Average ROM 
was only found to be statistically significantly different for BT 
on the right leg (Pre: 8.32 cm, Post: 8.80 cm; p = .035). There 
were no statistically significant differences in power (p= .293 
-left leg; p= .894 -right leg; p= .362 -bilaterally) or ROM 
(p= .791 -left leg; p=.825 -right leg) when comparing the 
BT to FR interventions. When throwing, jumping, and running, 
single leg power is important, and these techniques could 
increase muscle performance needed during activity.  
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INTRODUCTION 
 
Functional movement and power are vital to an 
athlete’s performance, but these qualities can be 
hampered by myofascial adhesions or decreased 
ROM of muscle and fascia.1 To help the body 
perform at maximum capacity these myofascial 
adhesions need to be treated or released.1 MFR 
is a process by which pressure is applied to tissue, 
supplying increased blood flow to the area and 
reducing myofascial adhesions once the pressure 
is released.2 Fascia exhibits the phenomenon of 
thixotropy, in which it becomes more fluid or soft 
when it is moved or disturbed and more solid when 
it sits undisturbed.3 Therefore, MFR allows tissue to 
relax and become more elastic.1,4  

There are several MFR techniques, all of which can 
be divided into two categories: invasive and non-
invasive. Invasive techniques include injection 
therapy and dry needling, and noninvasive 
techniques include massage, stretching, myofascial 
release, ischemic bands, Graston, deep tissue 
massage, neuromuscular therapy, therapeutic 
ultrasound, and laser.5 The exertion of mechanical 
pressure that many of these techniques provide is 
theorized to decrease myofascial adhesions 
between tissue layers, improve muscular 
compliance and decrease muscle stiffness of the 
muscle fibers.2 This in turn will be beneficial to 
performance and mobility. In previous studies, 
common techniques, such as dry needling,6 
ischemic bands,7 Graston,8 deep tissue massage,9 
and FR1 have been shown to improve 
performance and mobility.  

Body Tempering (BT) is a new, noninvasive tool 
used to accelerate sport activity performance and 
recovery by combating soft tissue restrictions 
similar to the effects of FR.10 Although the effects 
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of BT have been compared to FR, there is minimal 
research on the modality because it is so new. The 
manual provided at The Body Tempering™ 
certification course states, “While Body 
Tempering does not have a body of literature to 
directly support it as a specific method, its 
biomechanical effects are very similar to 
spinal/joint mobilizations, FR, Instrument Assisted 
Soft Tissue Mobilization, and soft tissue 
mobilization.”10 BT is performed using a heavy 
metal cylinder placed on the respective muscle(s), 
which is then passively rolled along the length of 
that muscle.10 BT’s main technique, Dynamic 
Tempering, refers to having a clinician roll out the 
muscle in a manner similar to FR but the device is 
laid on top of the body, allowing the body to 
relax instead of having activated musculature like 
when a patient completes FR their self.10 With the 
use of the weighted cylinder and passive 
movement, it is stated in the manual that trigger 
points and myofascial adhesions cannot hold up to 
the BT cylinder like they could with less aggressive 
methods such as FR.10  

Despite BT’s increasing popularity with athletes in 
the NFL, NCAA, and Crossfit, there is minimal 
research available to support its use to improve 
performance and ROM compared to other MFR 
techniques.10 Therefore, the purpose of this study 
was to examine the BT MFR technique’s 
effectiveness in improving mobility and power. 
The secondary purpose was to examine the 
effects of the BT MFR technique compared to FR 
and a control session (warm-up only). 

PARTICIPANTS 

Twenty participants completed the study (10 
males: 23.20 ± 3.68 years, 179.07 ± 9.06 cm, 
86.86 ± 10.66 kg; 10 females: 22.80 ± 1.48 
years, 161.8 ± 5.75 cm, 64.37 ± 6.12 kg). 
Inclusion criteria included male and female 
recreational athletes, defined as someone who 
exercises at the CDC recommended levels of 2-3 

hrs/week on average, between ages 18-35 
years old.11 Participants were excluded if they 
had the following: a current lower extremity 
orthopedic injury, a lower extremity orthopedic 
injury in the previous six months, osteoporosis with 
or without unexplained non-traumatic fracture, 
lymphatic/fluid retention disorders, impaired 
sensation, COPD/lung pathology, blood 
pressure/cardiac issues, or rashes/skin 
deformities including but not limited to open 
wounds.10  

Participants were recruited through email, posters, 
and word of mouth. This study was approved by 
The Institutional Review Board (IRB) of the XXX 
and all participants provided consent prior to 
participating in the study.  

OUTCOME MEASURES 

Instruments and Measurements 

Pre-Participation Demographic Questionnaire 

Before participating, each participant completed 
a questionnaire providing their age, gender, self-
reported height and weight, and previous injury 
history.  

Weight Bearing Lunge Test 

Participants were in a lunge position (knee on 
ground) facing a wall without shoes with the test 
foot and knee perpendicular to a wall.12 While 
maintaining this position, participants performed a 
lunge in which the knee was flexed with the goal 
of making contact between the anterior knee and 
the wall while keeping the heel firmly planted on 
the floor. Valgus and varus collapse were not 
specifically controlled for, but the PI observed the 
knees throughout the test to ensure proper motion. 
The participants continued to move their foot back 
slowly until their heel could no longer stay in 
contact with the ground at the same time their 
knee was touching the wall. 13 According to 
Bennell et al. (1998), the weight bearing lunge 
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test has intra-rater intraclass correlation 
coefficients (ICC) ranged from 0.97 to 0.98 and 
the inter-rater ICC value was 0.99.12 For assessing 
ankle dorsiflexion these results have excellent 
reliability. 

Broad Jump 

A tape measure was laid out on the floor and 
participants started with their toe on the starting 
mark. The contralateral leg was positioned with 
the hip and knee angles at approximating 90 
degrees of flexion and their hands were placed 
on their hips. A single maximal hop was executed 
without swinging the contralateral leg or removing 
the hands from the hips. The participants were 
encouraged to achieve maximal horizontal 
distance and to land on the same foot without 
simultaneously placing the opposite foot down for 
support. Once their landing foot touched down, 
however, they were free to extend the opposite 
leg to avoid falling.14 For double-leg jumps, 
participants were allowed to use a counter 
movement jump technique and participants were 
asked to jump out as far as possible each time. 
They were to hold the position until the 
investigator told them to move. Measurements 
were taken from the back of the heel closest to the 
starting point and were measured to the closest 
half centimeter. If the participant did not stabilize 
after their jump, they were asked to repeat the 
attempt. 

The broad jump is used to measure power output, 
specifically horizontal power output. The ALPHA 
Health‐Related Fitness Test Battery protocol was 
followed when administering the test.15 Markovic 
et al. (2004) concluded that double CMJ 
(horizontal) is the most reliable and valid field test 
for the estimation of explosive power of the lower 
limbs in physically active men.16 The single leg 
horizontal distance test has a high test-retest 
reliability, with ICC values between 0.88 to 
0.96.17 

Statistical Analysis 

Data analysis for this study included descriptive 
statistics that were calculated for the 
demographic information and dependent 
variables. Comparisons were made between the 
baseline measurements performed before each 
session and the measurements performed after 
each intervention, as well as between the 
measurements assessed after each intervention. 
These comparisons were performed using a 
paired-samples T-test with an alpha set to < 0.05. 
IBM SPSS statistics package 26 was utilized for 
the analysis. 

INTERVENTION 

Body Tempering Roller  

The BT roller (Forge; Watkinsville, GA) is a large 
metal cylinder (22.68 kg) used to apply pressure 
to the identified muscle tissue (Figure 1).18 

 

Figure 1. BT device used in the study. In this study, a 10 lb. 
plate was added to each side of the device to make the total 
weight 50 lbs. (the device itself weighs 30 lbs.). 

Foam Roller 

The participants used a 15.24 cm x 91.44 cm 
polyethylene foam roller (Power Systems, high-
density foam rollers, Knoxville, TN). The foam 
roller was a high-density, pre-molded piece of 
foam in the shape of a cylinder.19   
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Procedures 

This study consisted of two separate 
interventions/sessions, with at least one-week in-
between each. The same procedures were 
followed at each session, and the only thing that 
changed was the intervention device that was 
used (i.e., BT-session one and FR-session two, or 
vice versa) 

Participants arrived on the first day and 
completed the consent form and demographic 
questionnaire. Once they agreed to participate, 
participants were randomly assigned to initially 
participate in either the BT group or the FR group. 
Each participant began with a general warm up 
on a bike, pedaling at 60 rpm at a self-selected 
resistance for 3-4 minutes.20 Participants then 
engaged in a 5 min standardized warmup 
consisting of dynamic mobility (e.g., walking knee 
lift and lunge walk) and calisthenics (e.g., skipping 
and jumping jacks) exercises (Table 1).21 After 
completing the warmup, participants rested for 2 
minutes before participating in three baseline 
measurements of active dorsiflexion (ADF) ROM 
on each ankle. This was assessed using the weight-
bearing lunge test with the participant self-
selecting which ankle was assessed first. Unilateral 
and bilateral broad jump were assessed next, to 
examine power. Single-leg (unilateral) jumps 
were performed before the double-leg 

(bilateral), with each participant self-selecting to 
start on the right or left.  

 

Depending on the group each participant was 
assigned to either a 30 second BT treatment or a 
30 second FR treatment was, then, applied to the 
triceps surae muscle group.2,21-23 The treatment 
was performed at a pace of one pass every 2 
seconds (4 seconds for a complete cycle).10,24 
Participants reported for a second session at least 
one week after the first in order to complete the 
other intervention. All treatments were held at 
approximately the same time of day and 
participants were instructed to maintain their 
normal exercise routine. The PI attended each 
treatment session and performed all BT 
interventions. During the BT intervention, 
participants laid prone on a soft surface (Figure 
2).25 The PI rolled a cylinder proximally and 
distally on both triceps surae muscle group, 
simultaneously, for approximately 30 
seconds.1,2,10,26,27 Those participating in the FR 
intervention rolled both triceps surae muscle group 
at the same time for 30 seconds at the same 
tempo as the BT group.24 After the treatment 
period, each participant rested for 1 min and then 
the PI reassessed the double- and single-leg 
broad jump and ankle dorsiflexion.  

 

Figure 2. Application of BT Device 

Table 1. Standardized warm-up  

Exercises Sets Yards 
Jog 1 30 
Backpedal 1 30 
Skip 1 30 
Quad Stretch Walk/Knee 
Hug Walk 

1 15/15 

Fwd Lunge/Bkwd Lunge 1 15/15 
Shuffle Right/Left 1 15/15 
RDL Walk/Straight Leg 
March 

1 15/15 

High Knees/ Butt Kickers 1 15/15 
Carioca Right/Left 1 15/15 
Sprint 1 30 
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The participants tested both the broad jump 
(double and single legs) and ankle dorsiflexion 
three times,28 and the best score and the averages 
were recorded.  

RESULTS  

Paired sample t-tests were used to compare post-
intervention and baseline measurements, as well 
as BT to FR. Detailed results can be found in 
Tables 2-5. Statistically significant differences (p 
≤ .05) were found between pre- and post-FR 
single leg jump averages for the left leg (Pre: 
93.22 ± 23.32 cm, Post: 96.77 ± 20.54 cm; p = 
.046) and the right leg (Pre: 92.28 ± 22.81 cm, 
Post: 99.38 ± 22.52 cm; p = .007). Statistically 
significant differences were also found between 
pre- and post-BT single leg jump averages for the 
left leg (Pre: 94.53 ± 21.65 cm, Post: 100.27 ± 
19.79 cm; p = .03) and the right leg (Pre: 94.22 
± 20.74 cm, Post: 99.83 ± 19.48 cm; p = .036). 
Average ROM was only found to be statistically 
significantly different for BT on the right leg (Pre: 
8.32 ± 3.08 cm, Post: 8.80 ± 3.20 cm; p = .035), 
which 19 of the 20 participants indicated was 
their dominant leg. There were no statistically 
significant differences in power or ROM when 
comparing the BT to FR interventions. 

DISCUSSION  

The purpose of this study was to determine the 
effect of BT on ankle dorsiflexion and power. The 
secondary purpose was to compare the effects of 
BT to traditional FR. The results of our study 
showed statistically significant improvement in the 
unilateral jump on the left and right leg after both 
BT and FR. These results are important for those 
who participate in many sports that require a 
participant to have single leg explosiveness to 
accomplish a task successfully, including running, 
throwing, and jumping. That explosiveness is 
known as the word power. With power being 
defined as work over time,29 the quicker the 
athlete can move a certain distance, the more 

powerful they are. The ability for the athlete to 
produce more power could lead to greater 
success in their competitive arena, thus making 
these results intriguing for the athlete.  

Although our study resulted in statistically 
significant differences in single-leg jumps, no 
statistically significant differences were found 
between the results of the baseline measurements 
and either intervention for the double-leg jump. 
Aligning with the double-leg results from our 
study, in a systematic review assessing effects of 
self-MFR, Beardsley et al. (2015) found all but 
two of the reviewed documents to show no 
changes in double leg performance measures 
after a session of self-MFR.22 It has been shown in 
research that the mechanical output per leg is less 
in two-leg jumps than in one-leg jumps, and thus 
has been given the name bilateral deficit.30 This 
same effect can be seen in our study as the 
patients saw statistically significant increase in 
their single leg jump, but there was no statistically 
significant changes when looking at the double-
leg jump.  

In terms of ADF ROM, only the pre-intervention to 
post-intervention of BT on the right limb showed 
statistically significant difference. In the 
MacDonald et al. (2013) study, they found an 
increase in ROM in both limbs two and ten minutes 
after completing the treatment session after 
rolling both limbs individually.1 Our results may 
have been different due to rolling both limbs at 
the same time. In the Skarabot et al. (2015) study, 
they assessed FR by itself, and compared it to FR 
plus a static stretching intervention. FR by itself 
resulted in no increase in ROM, while the 
combination showed a statistically significant 
increase.23  

Nineteen of the twenty participants in our study 
stated that the right leg was their dominant leg. 
The lack of ROM on the dominant leg due to 
increased usage may have allowed for greater 
improvement compared to the less used non- 
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Table 2: Pre- and Post-Measurements for Average Jumping Distance (mean + SD) 

Intervention    Pre-Measurement 
(cm) 

Post-Measurement 
(cm) p-value 

 Foam Rolling 

Left 
Avg 93.22± 23.32 96.77 ± 20.54 0.046* 

Longest 101.35 ± 24.90  102.35 ± 20.42 0.628 

Right 
Avg 92.28± 22.81 99.38 ± 22.53 0.007* 

Longest 99.45 ± 22.962 103.60 ± 22.86 0.137 

Both 
Avg 184.77 ± 33.92 180.98 ± 35.17 0.464 

Longest 189.50 ± 34.32 186.73 ± 36.27 0.586 

Body Tempering 

Left 
Avg 94.53 ± 21.65 100.27 ± 19.79 0.030* 

Longest 101.13 ± 21.42 105.98 ± 21.25 0.069 

Right 
Avg 94.22 ± 20.74 99.83 ± 19.48 0.036* 

Longest 101.53 ± 20.49 105.78 ± 17.72 0.130 

Both 
Avg 187.38 ± 34.28 186.41 ± 36.24 0.497 

Longest 192.78 ± 34.31 191.63 ± 35.55 0.489 
*=significant finding (P < 0.05) 

Table 3: Post Intervention measurement comparison (FR and BT) (mean + SD) 
Intervention   FR (cm) BT (cm) p-value 

Avg Jump 
Distance 

Left 96.767 ± 20.540 100.267 ± 19.790 0.293 
Right 99.375 ± 22.525 99.833 ± 19.481 0.894 
Both 180.975 ± 35.165 186.408 ± 36.242 0.362 

Longest Jump 
Distance 

Left 102.350 ± 20.415 105.975 ± 21.249 0.334 
Right 103.600 ± 22.857 105.775 ± 17.720 0.533 
Both 186.725 ± 36.274 191.625 ± 35.554 0.414 

 

Table 4: Pre- and Post-Measurements for ROM (mean + SD) 
Intervention   Pre-Measurement (cm) Post-Measurement (cm) p-value 

 Foam Rolling Left 8.567 ± 3.122 8.833 ± 2.974 0.069 
Right 8.325 ± 3.011 8.725 ± 2.909 0.073 

 Body Tempering Left 8.517 ± 2.918 8.930 ± 3.113 0.079 
Right 8.321 ± 3.078 8.800 ± 3.201 0.035* 

*=significant finding (P < 0.05) 
 

Table 5: Post Intervention ROM comparison (FR and BT) (mean + SD) 
Intervention   FR (cm) BT (cm) p-value 

ROM Left 8.833 ± 2.974 8.930 ± 3.113 0.791 
Right 8.725 ± 2.909 8.800 ± 3.201 0.825 
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dominant leg. In a previous study on frequency of 
injury in soccer athletes, it was shown there was no 
difference in ROM between either leg, but the 
dominant (shooting leg) was more likely to get 
injured.31 Because this leg is more dynamic in use, 
it is injured more often. During the injury process, 
tissue goes through a remodeling phase which can 
be extremely prolonged, and even when finished, 
it might not heal correctly or align the best 
possible way.32 The participants could have had 
previous injuries, past the six month criteria, that 
affected the tissue in their dominant leg. This tissue 
healing could have caused an underlying deficit 
that the BT device aided upon intervention. 
Because the non-dominant side was uninjured and 
there was no underlying deficit there was no 
improvement that could be seen whether that was 
with the BT or the FR.  

FR the calves consists of a lot of upper body and 
core strength, as the participant needs to hold 
themselves in a proper position throughout the 
duration of the treatment. This ability, or lack 
thereof, can change the amount of force the 
participant has on the intended tissue. Because this 
study was completed on the general population 
and not athletes, many of the participants 
struggled to complete a treatment session for 30 
seconds due to lack of strength. This lack of ability 
to hold oneself up to provide force into the calf 
could have caused a lack of change in the tissue 
when FR. This would explain why ADF ROM was 
statistically significantly different in the dominant 
leg while BT, but not while FR.  

A potential limitation of this study is that the 
weight used for the BT device was not able to be 
adjusted because we were testing with just fifty 
pounds. It is stated in the BT manual that a high 
pain level should be achieved to see benefits.10 To 
ensure consistency in the study, we used one 
weight the entire time. Changing the weights out 
based on individual pain scale might have elicited 
different results. A second potential limitation of 

this study is the participants ability FR ability, and 
therefore force applied, was linked to their 
strength and being able to hold themselves up. 
Many of these participants did not have the 
strength to hold themselves up and complete a 30 
second treatment session, causing a lack of force 
into the foam roller, and therefore affecting the 
results. A third potential limitation is the sample 
size. While the power of the study was met, this is 
still considered a small number of participants. 
Including more participants would increase the 
strength of this study. A fourth, and final, limitation 
is that only the triceps surae group had the 
intervention completed on it. Jumping was tested 
during this study and jumping requires more than 
just the triceps surae group (i.e., quadriceps, 
hamstrings, hip flexors, and extensors). If all the 
lower extremity musculature was worked on, then 
the jumping data could have been different. 
Future studies should focus on the number of 
treatments per session. Only one treatment was 
completed per session, and the participants 
expressed that they did not feel much different 
before or after the intervention. Increasing the 
number of treatments per session could elicit a 
greater benefit or even a benefit that was not 
seen during the singular treatment. In the study, 
participants, also, often mentioned, “oh, it’s 
already done.” This indicated that the length of 
the treatment might change outcomes for the 
athlete and is something that can be focused on. 
Throughout the literature on FR there is varying 
lengths of treatment that are executed, usually 
thirty seconds to two minutes.22  While there are a 
few studies that show changes under thirty 
seconds, there is a general consensus that one 
should spend thirty seconds of treatment time 
when FR.2,22,23 After two minutes there seemed to 
be detrimental effects in one study.21  While this 
study looked at thirty second treatment lengths 
there is time to play with while still staying under 
that two min period. Using that lengthened time 
period is something that can be examined to see 
if greater effects are seen when BT. Throughout 
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the study, pain was assessed during treatment for 
safety purposes, but led to another idea. One 
participant said BT was significantly more painful 
than it was for the other participants; they then 
stated they felt a lot better and “looser” in their 
calves (which the others did not state). The 
individual data for this participant made 
significant improvements from pre intervention to 
post intervention for BT; comparing it to FR makes 
it even more apparent. Assessing the difference in 
pain level between the amount of weight on the 
BT device might elicit an interesting connection 
between pain and benefit for the athlete. 

CONCLUSION/CLINICAL APPLICATION  

Athletes, coaches, and clinicians should understand 
the effects these treatments will have and 
determine if they will benefit the subsequent 
performance individually. In this study, BT and FR 
both showed an improvement in power 
development in individual legs, but not when the 
double leg jump was completed. Single-leg 
power is used when competing in many athletic 
events (throwing, jumping, running) and applying 
BT or FR pre-contest could increase muscle 
performance needed during activity. Both 
techniques were comparative in the effects on 
power and dorsiflexion ROM, thus showing while 
both techniques worked, one may not be better 
than the other. Using this information, athletes 
preparing for power-type movements could 
benefit from BT or FR. Although an increase in 
power was noted in both techniques, only an 
increase in ADF ROM was recorded in the R leg 
while BT. While there was some benefit to ROM, 
it is inconclusive whether it would have a real 
benefit to the athlete pre-activity. With the 
aforementioned stated, BT is a passive technique 
and could be more appealing to the athlete than 
FR (active technique), thus motivating them to 
complete these myofascial activation activities. 
Giving the athlete another option to incorporate 
into their routine could lead to their success and 

good health, which in the end is what all clinicians 
and coaches want to see for the individual. On top 
of that, there were no detrimental effects noted in 
this study, leaving the athlete the freedom to use 
these techniques before activity, without fear of 
harm to their subsequent performance. 
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ABSTRACT 
Ankle injuries are common among high school athletics with 
the highest incidence rates in boys and girls basketball and 
boys football. Novel treatment paradigms like the Mulligan 
Mobilization with Movement (MWM) in conjunction with 
fibular repositioning tape have shown promising results in 
reducing pain, disability, and time lost due to lateral ankle 
sprains (LAS). However, research focusing on Mulligan 
treatment strategies and ankle swelling following a LAS is 
limited. Therefore, the purpose of this case series was to 
evaluate the combined effects of the MWM and fibular 
repositioning taping on swelling, function, and pain in high 
school patients with an acute grade 1 LAS. A convenience 
sample of seven (4 females, 3 males, 5 right ankle, 2 left 
ankle injuries) consecutive high school patients (15.9± 1.4 
years of age; range = 14-18 years) were evaluated 
following an acute LAS and treated with the MWM and 
fibular repositioning tape. Subjective evaluation of pain, self-
report function and disability were assessed throughout the 
treatment process utilizing PROMs. Specifically, the Numeric 
Pain Rating Scale, Disablement in the Physically Active scale, 
Foot and Ankle Ability Measure and the Foot and Ankle 
Ability Measure Sport Subscale were included throughout the 
treatment protocol along with the figure-of-eight ankle girth 
measurement to assess the amount of swelling following each 
treatment session. All seven patients returned to unrestricted 
participation following an average of 2.9±0.8 treatments 
(range 2-4 treatments) and presented an average decrease 
in ankle girth of 24.7±13.7mm from baseline to return to 
participation. Overall, the MWM and fibular repositioning 
tape produced an immediate change in pain, disability, 
function and swelling following an acute grade 1 LAS. 
Key Phrases 
Manual techniques, clinician-rated outcomes, patient-
reported outcomes 
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INTRODUCTION 
 
With a peak ankle incident rate between the ages 
of ten and nineteen, high school athletes are 
specifically susceptible to ankle sprains, 
accounting for 22.6% of all sports related 
musculoskeletal injuries.1,2 The highest incidence in 
high school sports of ankle sprains occurs in boys 
basketball (7.74 per 10,000 exposures), 
followed by girls basketball (6.93 per 10,000 
exposures) and boys’ football (6.52 per 10,000 
exposures).2 Approximately 85% of ankle injuries 
occur after excessive inversion and plantarflexion 
of the foot combined with external rotation of the 
distal leg, which results in damage to the lateral 
ligament complex.3 Of the three lateral ligaments, 
the anterior talofibular ligament (ATFL) is the 
weakest and is more frequently involved in ankle 
sprains than the calcaneofibular ligament or the 
posterior talofibular ligament.3,4  

Following an acute lateral ankle sprain (LAS), 
ankle joint ligamentous and muscular dynamic 
stability are compromised to varying degrees 
based on the extent of the injury. One factor that 
may contribute to increased dysfunction 
associated with LAS is the anatomical position of 
the fibula in relation to the tibia within the ankle 
mortise.5–7 This post-injury variation was first 
hypothesized by Brian Mulligan, founder of the 
Mulligan Concept (MC), as a positional fault in 
which the distal fibula is displaced in the anterior, 
inferior and medial direction.8 Following LAS, the 
fibula may become stuck anteriorly resulting in an 
increase in accessory movements such as gliding 
and rolling of talus in the ankle mortise.9 These 
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altered arthrokinematic motions lead to abnormal 
physiological motions which increase ligamentous 
stress and when left untreated may lead to 
delayed healing and chronic ankle instability.10  

Immediate conservative treatment of LAS 
commonly includes protection, optimal loading, 
ice, compression and elevation (POLICE)11 in 
conjunction with early mobilization and non-
steroidal anti-inflammatory medication.12 This 
intervention is recommended based on the tissue-
healing model that clinicians believe must occur 
post-LAS. However, given the previous research 
on the presence of positional faults post-LAS,5,10,13 
it appears that commonly used conservative 
methods fail to address the position of the fibula 
which may lead to delayed recovery and the 
development of ankle instability. The early 
application of MC Mobilization with Movement 
(MWM) and the fibular repositioning taping 
technique, which are designed to provide an 
immediate and long-lasting correction of the 
previously mentioned positional fault, may 
improve patient outcomes following LAS. If a Pain-
free, Immediate, and Long-Lasting (P.I.L.L) 
mobilization applied to the distal fibula in a 
posterior, superior and lateral direction while 
active or passive range of motion is performed 
with overpressure at the end-range, resolves 
patient-reported pain and improves range of 
motion, then the clinician should continue to utilize 
the technique as part of the treatment protocol 
following MC guidelines.8  

The majority of the evidence on this technique 
includes description studies, but initial reports 
have documented positive effects of the MWM 
and fibular repositioning tape on pain and 
dysfunction in patients suffering from acute LAS.14–

17 Studies evaluating patient outcomes for 
swelling or edema reduction post MWM or fibular 
repositioning taping application post-LAS were 
not identified. Thus, there is a paucity of research 
on the effects of MWMs in patients who have 
suffered acute LAS. Therefore, the purpose of this 

case series was to evaluate the combined effects 
of the MWM and fibular repositioning taping on 
swelling, function, and pain in high school patients 
with an acute grade 1 LAS. 

PATIENT POPULATION 

A convenience sample of seven (4 females, 3 
males, 5 right ankle, 2 left ankle injuries) 
consecutive high school patients (15.9± 1.4 years 
of age; range = 14-18 years) were evaluated by 
an Athletic Trainer following an acute inversion 
ankle injury. Initial examination occurred within 72 
hours of the acute LAS. Prior to beginning the 
study, each patient agreed to complete the LAS 
treatment protocol, as well as the associated 
patient reported outcome measures (PROMs). 
Patients were included if they suffered an acute 
(i.e., must report within 72 hours of initial onset) 
inversion ankle sprain as well as self-reported 
functional limitations resulting from the injury. 
Patients were excluded if they had any 
concomitant injuries or contraindications to manual 
therapy such as: systemic or local infection, 
fracture, malignancy, acute circulatory conditions, 
pregnancy, or hyper joint mobility. Patient history 
of LAS was not controlled for during the study. All 
patients completed the approved consent process 
(i.e., minor participant assent and parental 
consent) prior to participation in the study. The 
study was approved by the high school’s 
institutional review board.  

CLINICAL EVALUATION AND INTERVENTION 

Initial evaluation consisted of a standardized 
bilateral physical examination of the ankle, which 
included a detailed history, physical exam, the 
Ottawa Ankle Rules to rule out ankle fracture, 
girth measurement (figure-of-eight), and baseline 
PROMs. Pre- and post-intervention PROMs 
included the Numeric Pain Rating Scale (NPRS), 
the Disablement in the Physically Active (DPA) 
scale, Foot and Ankle Ability Measure (FAAM) and 
the Foot and Ankle Ability Measure Sport 
Subscale (FAAM-S). A second Athletic Trainer, who 
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was blinded to the results of the primary 
investigator, performed a secondary examination 
to confirm the original diagnosis and verify 
patient inclusion criteria. Diagnosis of a Grade 1 
LAS was defined by mild swelling along the distal 
lateral malleolus, tenderness on palpation, pain 
along the ATFL during the anterior drawer test 
with the patient seated and the foot in neutral, 
and inversion stress testing with a firm end-feel 
(i.e., without ligament laxity).18  

Following the initial evaluation and 
acknowledgment of consent, patients completed 
the baseline PROMs and were treated using the 
Mulligan distal fibular anterior-posterior (A-P) 
MWM followed by the fibular repositioning 
taping technique. This technique was carried out 
by placing the patient supine with the involved 
ankle off the end of the treatment table. The 
MWM technique required a pain-free sustained 
anterior to posterior, slightly superior and lateral 
glide of the distal fibular in relation to the ankle 
mortise (Figure 1), which was performed by 
placing the thenar eminence of the clinician on the 
patient’s fibula just anterior to the distal, lateral 
malleolus. In conjunction with the sustained glide, 
the patient actively plantar-flexed and inverted 
the foot for 3 sets of 10 repetitions to the end of 
active range, followed by pain-free overpressure 
by the clinician. Immediately following the MWM, 
fibular repositioning tape was applied to 
maintain the corrected positional fault.8 Two-inch 
(5.0cm) BSN Medical Cover-Roll® was loosely 
applied anterior to the distal fibula and continued 
in a posterior-superior direction, wrapping 
around the distal tibia ending approximately one-
inch (2.5cm) superior to the starting position along 
the anterior aspect of the tibia. One and one- half 
(3.84cm) inch Leukotape® was then applied 
directly to the Cover-Roll in the same direction as 
the glide to maintain the position of the fibula until 
the next scheduled treatment (Figure 2).8  

 

Figure 2. MC lateral fibular repositioning taping technique 

Each patient was seen for a minimum of two 
visits, with one day between visits. During each 
follow-up visit the patient was re-evaluated for 
change in ankle girth measurements (figure-of-
eight) as described by Tatro-Adams et al19 by 
both clinicians which were blinded to the results 
followed by completion of the NPRS. The patient 
was again treated with the Mulligan distal 
fibular A-P MWM in the same method as 
previously described. The fibular repositioning 
tape remained in place for the duration of the 
study but was reinforced if slippage was 
identified. The use of standard conservative 
treatment such as POLICE was not controlled by 
the investigators. The patients were instructed to 
continue activities of daily living (ADLs) as 
tolerated but refrain from participation in sports. 

Figure 1. Mulligan Technique: anterior to posterior, slightly 
superior and lateral glide of the distal fibular 
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Following the treatment intervention, each patient 
completed the DPA scale, FAAM and the FAAM-S 
outcome measures. Patients were monitored 
throughout the study for signs warranting 
additional medical care, but no such patient 
existed during the duration of the study. As a 
condition of discharge, each patient had to 
perform functional non-standardized sports-
specific activities evaluated by the original 
clinicians. The activities were performed with the 
Mulligan fibular repositioning tape applied and 
included running, cutting/lateral movement, 
jumping and single-leg hop on the involved 
extremity. 

OUTCOME MEASURES 

Subjective evaluation of pain, self-report function 
and disability were assessed throughout the 
treatment process utilizing PROMs. Specifically, 
the NPRS, DPA scale, FAAM and the FAAM-S were 
included throughout the treatment protocol. 
Clinician oriented evidence included the figure-of-
eight ankle girth measurement to assess the 
amount of swelling following each treatment 
session.  

Numeric Pain Rating Scale and Disablement in 
the Physically Active Scale 

Patient oriented evidence including pain and 
global disablement was collected utilizing the 
NPRS and DPA scale. The NPRS is an 11-point 
self-report pain scale ranging from 0-10, where 
0 is “no pain” and 10 is the “worst pain 
imaginable.” The patient indicates intensity of 
current pain, worst pain and best pain over the 
last 24-hours which is averaged to identify a pain 
score.20 The DPA scale is a 16 item, 
multidimensional, outcome instrument based on the 
disablement model which uses a 5-point Likert 
Scale where 0 represents “no problem” and 4 
represents “severe” disability.21 With a scoring 
range of 0-64, the higher the score the higher the 
level of disability.21 The minimally clinically 
important difference (MCID) represents the ability 

of the instrument to reflect the patient’s perception 
of change in the disease process over time. The 
MCID for the NPRS and DPA scale has been 
previously calculated as a 2-point change22 and 
9-points in acute participants respectively.21 These 
instruments were chosen because they have 
demonstrated consistent validity among patients 
with similar musculoskeletal conditions such as 
acute LAS.21,23  

Foot and Ankle Ability Measure 

The FAAM is a region-specific PROM divided into 
the FAAM-ADL (activities of daily living) and the 
FAAM-S subscales. The FAAM evaluates activity 
limitations and patient disability on a 5-point 
Likert scale (0-4, 0=no difficulty and 4=unable to 
do). Scores range from 0-84 (FAAM-ADL) and 0-
28 (FAAM-S) which are written as a percentage 
with 100% representing no functional loss. The 
MCID for the FAAM-ADL and FAAM-S is an 8-
point and 9-point change 
respectively.24  Similarly, the FAAM-ADL and 
FAAM-S have shown reliability and validity for 
patients with a broad range of lower limb, ankle 
and foot dysfunctions.24  

Ankle Girth Measurements - Figure-of-Eight  

Ankle girth was measured by applying the figure-
of-eight method while each foot was maintained 
in a neutral position. Tatro-Adams et al19 
described the figure-of-eight as the following 
procedure; with the ankle in a neutral dorsiflexion 
position, a flexible 1-centimeter tape starts 
midway between the tibialis anterior tendon and 
the lateral malleolus and is then drawn medially 
across the instep and placed just distal to the 
tuberosity of the navicular and then pulled across 
the arch and up just proximal to the base of the 
5th metatarsal. The tape is then placed across the 
tibialis anterior tendon and continues around the 
ankle joint just distal to the distal tip of the medial 
malleolus, crosses the Achilles tendon, and is 
placed just distal to the distal tip of the lateral 
malleolus ending at the starting position.19  The 
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ICC was previously determined to be 0.99 for 
both inter-tester and intra-tester reliability for this 
method of measuring ankle swelling.19 Ankle girth 
measurements were in millimeters and taken three 
times during the initial treatment and following 
each subsequent treatment with the average of 
the three measures recorded.  

RESULTS   

Patient demographic data was analyzed using 
mean and standard deviation (Table 1). All seven 
patients were evaluated and treated for LAS and 
returned to unrestricted participation following an 
average of 2.9±0.8 treatments (range 2-4 
treatments). Figure-of-eight measurements were 
taken at baseline and following each treatment. 
Baseline figure-of-eight measures for the involved 
ankle were 587.5±15.0mm compared to the 
uninvolved ankle 559.9±11.3mm. Between 
baseline treatment and final figure-of-eight 
measures, patients demonstrated a decrease in 
ankle girth of 24.7±13.7mm (Table 2) and 
presented a final ankle girth of 562.7±11.6mm. 
All seven patients also reported changes across all 
PROM taken between baseline and final measure 
which met the MCID for the NPRS (2-points), DPA 
(9-points), FAAM (8-points) and FAAM-S (9-
points) (Table 3). 

DISCUSSION  

Application of the MWM treatment protocol in 
combination with the fibular repositioning tape on 
patients presenting with an acute grade 1 LAS 
demonstrated improvement across all outcome 
instruments and a reduction in swelling as 
measured by the figure-of-eight girth method 
over approximately 3 treatments. As we 
hypothesized, restoring the normal relative 
position of the distal fibula through the MWM and 
fibular repositioning tape was an effective 
intervention for the treatment of pain and 
disability in high school patients with acute grade 
1 LAS. All seven patients also met or exceeded 
the MCID on the included outcome instruments 
indicating clinically significant improvements from 
baseline to discharge for pain, measured by the 
NPRS, disablement measured by the DPA scale, 
and function which was measured by the FAAM 
and FAAM-S (Table 3). These meaningful 
improvements in PROMs are consistent with 
patient measures reported in previous studies.14–

17, 25–28  

Acute LAS are frequently accompanied by 
swelling around the ankle joint and foot.12 The 
figure-of-eight ankle girth measurement is a 
reliable and cost-effective method for measuring 
ankle swelling regardless of ankle position.5,29 
Hubbard and Hertel5 found a correlation between 
the anterior position of the fibula and the amount 
of swelling in individuals with sub-acute ankle 
sprains using fluoroscopy. However, it should be 
noted that the amount of swelling does not directly  

Table 1. Patient demographic information 
Patient Days from Initial Injury to 

Evaluation and Treatment 
Patient 

Age  
Sex  Sport  Involved 

Ankle 
Number of 
Treatments 
to discharge 

1 1 15 F WBB R 3 
2 1 17 F WBB R 4 
3 1 15 M MBB L 2 
4 3 18 M SOC L 3 
5 2 15 F WP R 2 
6 1 17 M SOC R 2 
7 1 14 F VB R 4 

* WBB= Women’s Basketball, MBB= Men’s Basketball, SOC= Men's Soccer,   
    WP= Women’s Water Polo, VB= Women’s Volleyball   
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Table 2: Figure-of-eight measures 
 Injured  Uninjured 

Patient Baseline Girth 
(mm) 

Girth at Discharge 
(mm) 

Change in Girth 
(mm) 

Baseline Girth 
(mm) 

1 581.6 556.2 25.4 555.2 
2 582.8 546.6 36.2 544.8 
3 595.5 580.3 15.2 576.7 
4 588 565.7 22.3 566 
5 564.9 553.2 11.7 548 
6 585.2 572.1 13.1 567.4 
7 614.3 565.3 49 561.3 
Average 587.5 562.8 24.7 559.9 
SD (±) 15.0 11.6 13.7 11.3 

Table 3. Patient-rated outcome measure results: initial, discharge and mean change 

Patient # 1 2 3 4 5 6 7 Mean change and 
SD MCID 

NPRS 
Baseline  6.00 8.00 4.33 5.00 4.00 6.33 5.00   

NPRS 
Discharge  1.33* 1.67* 3.00 2.33 2.00* 1.00* 0.33* 3.86±1.86 2 

FAAM 
Baseline  40 28 47 35 42 13 54   

FAAM 
Discharge  80* 79* 79* 64* 64* 84* 83* 39.12±16.87 8 

FAAM-S 
Baseline  1 7 7 0 12 3 7   

FAAM-S 
Discharge  22* 21* 19* 18* 24* 24* 22* 16.14±3.89 9 

DPA 
Baseline  37 36 27 29 42 57 30   

DPA 
Discharge  3* 6* 7* 12* 3* 4* 14* 29.86±13.48 9 

*Achieved MCID  

correlate with the self-reported function following 
an ankle injury.30  Therefore, measures of swelling 
may not represent a functional outcome but could 
be useful in establishing a baseline which can be 
tracked throughout the rehabilitation process.  

While our research design does not include 
diagnostic testing, repositioning of the fibula and 
ankle mobilization did demonstrate a decrease in 
swelling over the short treatment duration. The 
reduction in ankle swelling following the 
intervention represents a positive effect on 
mechanical properties, regardless of the influence 

of swelling on self-reported function suggesting 
that pain, rather than swelling is the limiting factor 
in acute LAS.30  

The addition and quantity of swelling during the 
plantarflexion/inversion mechanism for LASs may 
influence the relative position of the fibula on the 
tibia in the ankle mortise.  

Hubbard and Hertel5 found nine of 11 patients 
with subacute ankle injuries to have an anterior 
positioned fibula and suggested that the amount 
of swelling was correlated with the amount of 
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anterior fibular displacement. These results 
coincide with Mavi et al13 and Kavanagh6 who 
both reported an anterior displacement of the 
distal fibula following ankle injury through 
radiographic imaging. Suggested treatment for 
the anterior fibular displacement includes 
mobilization and has been documented in case 
reports with positive outcomes in ROM, patient 
reported pain and function.15,28 Fibular 
repositioning taping has also been evaluated in 
limited fashion and reported to have no effect on 
static or dynamic balance31 but may help to 
prevent recurrent ankle sprains.32   

Our study demonstrated a decrease in both pain 
and ankle girth, but the limited number of 
participants makes it difficult to draw a statistical 
correlation. This is consistent with Collins, Teys & 
Vicenzino,28  who evaluated the acute effects of 
the dorsiflexion MWM on subacute ankle sprains, 
and found significant improvements in ankle 
dorsiflexion but no change in hypoalgesic effects 
following a single treatment session. In contrast, 
our study included the MWM in conjunction with 
fibular repositioning tape on acute ankle patients 
and included multiple MWM treatments. The 
subtle changes in fibular position combined with 
active movement may have a greater influence on 
the mechanical response to acute injury while pain 
receptors are not inhibited by this technique. 
Additional research is warranted to clarify this 
potential change following the MWM and fibular 
repositioning taping.  

The case series design (level 4) of this study 
presents some limitations. The lack of short-term 
follow-up does not give sufficient insight into the 
long-term consequences of the treatment. All 
patients returned to participation with no 
reported ankle complications for the remainder of 
the competitive season, but no additional PROMs 
were administered as a follow-up. This case series 
included a standardized treatment intervention of 
MWM and fibular repositioning, but the lack of a 
control group does not strictly prove that the 

Mulligan Concept caused an improvement in the 
outcome measures but does indicate that an 
association exists. Since all subjects in the study 
were high school students, the generalizability of 
the results to various age and activity levels also 
has limitations. In addition, clinicians were not 
blinded to the results of their figure-or-eight ankle 
girth measurements which could result in 
measurement bias in subsequent applications. 
Future research should include a longitudinal 
design with larger sample size, inclusion of a 
control group, and a more diverse patient 
population.  

CLINICAL APPLICATION   

The results of this case series demonstrate that the 
inclusion of the MC fibular repositioning tape and 
MWM produce an immediate change in pain, 
disability, function and swelling following an acute 
grade 1 LAS. Over the course of 2-4 treatments, 
patients were returned to unrestricted 
participation with no reported ankle impairments. 
The application of the MC treatment intervention 
early in the acute phase of healing had a 
meaningful impact on patient and clinician 
evidence for patients presenting with acute grade 
1 LAS. By addressing the acute positional fault 
early in the rehab process, the clinician may 
impede the inflammatory response to reduce the 
amount of edema following injury. The reduction 
of edema may lead to improved outcomes and a 
more efficient return to healthy participation. 
Based on the outcome of our study, clinicians 
looking to efficiently treat acute grade 1 LAS may 
benefit from the inclusion of the MC in their 
therapeutic approach. 
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COMMENTARY 

With the increased focus over the last decade on 
evidence-based practice, the majority of the 
discussion has been on evidence and the need for 
high quality evidence to assist athletic trainers in 
making important clinical decisions. Often left to 
last in the discussion of evidence-based practice, 
is the patient perspective. In the area of concussion 
evaluation and treatment, the patient perspective 
is critical. The assessment of symptoms has always 
been part of the multifactorial assessment 
paradigm for concussion, at baseline and post-
injury. The use of these scales has been criticized 
as subjective in nature, although they are often the 
only aspect of the concussion clinical examination 
that assesses the patient perspective.  As an injury 
that does not demonstrate many outward signs, 
reliance on the patient to provide input regarding 
symptoms is vital for the athletic trainer’s 
concussion evaluation. However, the graded 
symptom scale is often administered independent 
of more detailed outcome measures or with 
limited follow-up questions, which limits its utility. 
In this commentary, we will discuss how to go 
beyond the graded symptom scale, using 
concussion profiles and patient-report outcome  

 

measures (PROs) to better understand the patient 
perspective following concussion. 

While there are many symptom checklists and 
scales available, athletic trainers are probably 
most familiar with the symptom evaluation that is 
part of the Sport Concussion Assessment Tool-
Version 5.1 This symptom scale allows clinicians to 
assess a patient’s symptom status across 22-items 
and allows the patients to express the severity of 
each symptom on a 0-6 scale. These short 
symptom scales allow the clinician to understand 
the number of symptoms a patient has and the 
individual and total symptom severity, resulting in 
the ability to document two scores: symptoms 
endorsed and total symptom severity or classify a 
patient as symptomatic vs. asymptomatic. The 
brevity and non-descript nature of the included 
symptoms can provide a high level symptom 
screen; however it is up to clinicians to take a 
deeper dive in their evaluation process to aid in a 
differential diagnosis and to better understand 
the influence of the patient’s symptoms on their 
functional abilities. 

First, in order to aid in our differential diagnosis 
and determine appropriate treatment strategies, 
we should be asking additional questions 
regarding endorsed symptoms. For example, a 
patient who endorses headache on a graded 
symptom scale should be asked follow-up 
questions regarding the onset, location, duration, 
characterization, aggravating factors, relieving 
factors and treatment. Similarly, an endorsement 
of dizziness can be related to concussion, but also 
a number of other differential diagnoses. As such, 
it is important to ask follow-up questions 
regarding the quality, timing and duration, 
triggers, and other associated symptoms. This 
approach can be taken with most of the symptoms 
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on a graded symptom scale to assist in learning 
more about the reported symptoms. 

The next step in the evaluation process extends 
our interpretation of the graded symptom scale 
by grouping or categorizing the various symptoms 
into concussion profiles or sub-types. Authors have 
published different classifications for assigning 
concussion profiles (Table 1) allowing athletic 
trainers the ability to use the one that fits best with 
their clinical practice and directing physician 
standing orders. Regardless of which classification 
is used, clinicians should classify their patient’s 
symptoms to determine their patient’s primary 
concussion profile or sub-type. Due to the overlap 
of symptoms between profiles, often patients will 
have a secondary profile and in some cases a 
tertiary profile. Once the profiles are determined, 
the next step allows clinicians to learn more about 
how the patient’s symptoms are affecting aspects 
of their lives.  

While there has always been the recommendation 
to assess and manage each patient with an 
individualized approach, this philosophy becomes 
more important in our current era where we are 
moving to an active treatment paradigm. To 
facilitate active treatment of concussion, clinicians 
should be using the graded symptom scale as a 
screen to assign a symptom cluster or profile to 
each patient.2 Once a symptom profile is 
assigned, further assessment using a patient-
report outcome measure is indicated to allow a 
more thorough understanding of the patient’s 
perception of elements of those symptoms on their 
perceived health (Figure 1). This will allow for a 
more thorough understanding of the patient’s 
complaints and direct the clinician to an 
appropriate treatment strategy. While there is 
not one single PRO for sport-related concussion, 
there are many established PROs that could be 
used with the various concussion profiles (Table 2)3 
Clinicians should review the various options, 
understand licensing requirements (if applicable), 
and determine question relevance in their patient 
population. In the following section, we discuss an 
example in practice using the cervical profile. 

EXAMPLE IN PRACTICE  

The 22-item symptom evaluation previously 
mentioned evaluates the symptoms of headache, 
dizziness, cognitive impairment, and neck pain. 
These specific symptoms are important in a clinical 
context because they have been identified as 
common and shared symptoms of both concussion 
and whiplash associated disorder, and they are 
associated with similar mechanisms of injury.4 This 
suggests that a patient history alone, including 
mechanism of injury and symptom profile, is 
unlikely to differentiate these conditions. The Neck 
Disability Index (NDI) is a PRO that, although not 
currently validated for concussion, has been 
validated in a wide variety of patient populations 
and languages for acute and chronic neck pain. 
The NDI is a 10-item scale measured 0 (no 
disability) to 5 (full disability) and the authors of 
a systematic review found that a MDC of 5/50 is 
appropriate and that a score between 0-10 likely 
is approaching a floor effect.5 A study aiming to 
characterize cervical spine impairments in a 
younger population following concussion found 
that 90% of subjects demonstrated impairments in 
at least three out of five assessment categories; 
further, of those subjects for which the NDI was 
administered on initial physician assessment, over 
80% were interpreted as having disability due to 
neck pain. The five assessment categories utilized 
by the authors for their analyses were 
posture/movement quality, muscle strength and 
endurance, myofascial tension to palpation, joint 
mobility, and selective tissue testing for upper 
extremity radicular symptoms.6  

Due to the interrelationship of both mechanism 
and symptoms following trauma between 
concussion and whiplash associated disorder, it is 
of paramount clinical importance to evaluate a 
patient with suspected concussion for a 
cervicogenic origin of these symptoms. The NDI 
can offer a reliable and valid means to determine 
the need to complete a thorough assessment of the 
cervical spine  
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Table 1. Concussion profile or sub-type classifications. 

Author Classifications 

Collins, 20147 Vestibular, ocular, cognitive, migraine, anxiety/mood, cervical 

Craton, 20178 Cognitive, oculomotor, affective, cervical, headache, cardiovascular, vestibular 

Harmon, 20192 Vestibular, cognitive, fatigue, anxiety/mood, headache/migraine, ocular 

Lumba-Brown, 20209 Cognitive, ocular-motor, headache/migraine, vestibular, anxiety/mood 

Associated conditions: sleep disturbance, cervical strain 

Kontos, 202010 Anxiety/mood, cognitive/fatigue, migraine, ocular, vestibular 

Modifying factors: sleep, neck 

Table 2. Possible patient-report outcomes for patients with different concussion symptom profiles. 
Clinical Profile Patient-Report Outcomes 
Anxiety/Mood Beck Depression Inventory 

Generalized Anxiety Disorders-7 
Profile of Mood States 
Patient Health Questionnaire 
Brief Symptom Inventory-18 
NeuroQOL Depression and Anxiety Subscales 

Cognitive/Fatigue Pediatric Quality of Life Inventory - Cognitive Subscale 
Multidimensional Fatigue Scale 
NeuroQOL Cognitive Subscale 

Migraine Headache Impact Test-6 
Migraine Disability Assessment 
Pediatric Migraine Disability Assessment 
Migraine Specific Quality of Life Questionnaire 

Ocular Convergence Insufficiency Symptom Survey 
National Eye Institute Visual Function Questionnaire–25 
Vision-Related Dizziness Questionnaire 

Vestibular Dizziness Handicap Inventory  
UCLA Dizziness Questionnaire 
Vertigo Symptom Scale 

Cervical Neck Disability Index 
Northwick Park Neck Pain Questionnaire. 
Copenhagen Neck Functional Disability Scale 
Whiplash Disability Questionnaire 

Sleep Basic Nordic Sleep Questionnaire  
Leeds Sleep Evaluation Questionnaire 
Medical Outcomes Study - Sleep Problems Measures 
Pittsburgh Sleep Diary 
Pittsburgh Sleep Quality Index 
Self-Rated Sleep Questionnaire  
Sleep Dissatisfaction Questionnaire 
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as well as benchmarking to track progress. A 
cervical spine exam would be indicated for any 
patient reporting at least mild disability on the 
NDI. This exam should begin with an assessment of 
ligamentous and vascular integrity in the upper 
cervical spine. At minimum, screening for the 
atlanto-occipital (sharp-purser test) and atlanto-
axial (alar ligament test) joints in combination with 
a screen for vertebral basilar insufficiency is 
indicated. The clinical exam is then recommended 
to consist of the previously identified categories of 
assessment found in these patients.6 Utilizing the 
graded symptom scale as an initial screen, 
followed by a PRO specific to patient’s clinical 
profile can allow clinicians to further investigate 
the impact of the concussion in a more thorough 
manner and develop an appropriate treatment 
plan. 
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Figure 2. Example Using the Symptom Scale to Identify a Patient Profile 
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ABSTRACT 
Nonoperative measures have been shown to have positive 
effects on thumb ulnar collateral ligament (UCL) sprains 
considered less than complete. This case presents evidence 
supporting Graston Technique® (GT) plus therapeutic 
exercise in order to decrease pain and stiffness in a 
collegiate football athlete who sustained a grade III UCL 
sprain. The results showed that there was a reduction in pain 
level above the minimal clinically importance difference, and 
ROM improved throughout the three-week intervention. The 
findings of this case study provide minimal support for an 
alternative treatment to reduce pain and stiffness in a grade 
III UCL sprain, with further research needed. 
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INTRODUCTION 

The term Skier’s Thumb refers to the acute 
mechanism of injury associated with the ulnar 
collateral ligament (UCL) of the first 
metacarpophalangeal (MCP) joint.1,2 The term 
Gamekeeper’s thumb, similar in nature, is 
characterized by chronic repetitive stresses 
placed on the same joint.1,2 For this case study, 
Skier’s thumb is a more accurate representation of 
the injury in question. Injury to the thumb MCP joint 
is considered common in athletics.3 According to a 
study conducted by Werner et al, 63% of isolated 
UCL sprains examined on a single NFL 

team required surgical intervention. 3 Surgery 
is a common treatment method for grade III thumb 
UCL sprains while non-operative treatment is 
vastly accepted for grades I and II.4 Yet, 
a systematic review indicated that there is no 
consensus regarding surgical indications for thumb 
UCL injuries.5 A previous investigation of non-
operative intervention for UCL injuries has shown 
favorable results, including patient satisfaction 
and grip strength.6 Additionally, treatment of 
canine grade III ligamentous injury has suggested 
that conservative treatment with early 
mobilization has improved tensile 
strength compared to surgical treatment with 
immobilization.7  

Non-surgical conservative treatment of a 
UCL injury includes a recommended early 
immobilization of the injured MCP joint followed 
by therapeutic intervention.8 Early immobilization 
aims to protect the injured joint by restricting 
motion.9 The duration of immobilization is a fine 
balance between too long, which may lead to joint 
stiffness, and too short, which may not allow 
sufficient healing time.8 Although joint protection 
through immobilization is necessary, motion loss 
and/or muscle atrophy can occur at its 
expense.9 Suggested immobilization time ranges 
from 3 to 12 weeks, but the outcomes associated 
with such extended 
immobilization are unknown.8,10 The treatment 
principles which allow motion while concurrently 
avoiding additional injury are sought after 
because of its evidenced support in decreasing 
pain and inflammation throughout the healing 
process.9    

Instrument assisted soft tissue mobilization (IASTM) 
has been found to cause physiological changes 

mailto:admonk@tiu.edu
https://doi.org/10.31622/2022/0005.01.6
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and acts as an enhancement to the healing 
process of ligaments via significant increase in 
proportion of blood vessels and fibroblastic 
activity.11-13 It has also been shown to improve 
collagen formation in injured ligaments of rodent 
models.13 The current case study specifically 
addresses the proliferative phase of healing, 
where collagen formation occurs.  At 
approximately 3 days following an injury, 
injured soft tissue begins to repair and 
regenerate and continues over the next 3 to 6 
weeks.14 Over several weeks, angiogenesis, 
fibroplasia, generation of new epithelial tissue 
and wound contraction occur, as the damaged 
cells at the site of injury are replaced with scar 
tissue.14 As the new collagen tissue matrix is 
forming, the new blood supply is supporting the 
tissue with nutrients, resulting in the formation of a 
vascularized bulk of immature connective 
tissue.14 The developing tissue includes type I and 
type III collagen; type III being especially 
significant because of its power to form cross-links 
that provide stabilization to the healing 
tissue.14 Instrument assisted soft tissue mobilization 
can be considered controlled local microtrauma, 
causing local inflammation in the tissue in an effort 
to support the healing process. Multiple 
treatments of IASTM have been shown to increase 
tissue perfusion when initiated one week following 
injury of a ligament.12 Additionally, IASTM 
combined with rehabilitation exercises has been 
suggested as an alternative to surgical 
intervention.12,13 The Graston Technique ® (GT) is 
a form of IASTM and is widely used across 
medical rehabilitation professions such as athletic 
training, physical therapy, and occupational 
therapy. The Graston Technique® uses stainless 
steel instruments specifically designed to apply 
controlled forces to muscles, tendons, and 
ligaments of the body.12,13 The aim of 
completing GT and therapeutic exercise in the 
current case study was to improve the limitations 
reported in a grade III thumb UCL sprain. 

 

PATIENT INFORMATION  

The patient was an 18-year-old male NAIA 
collegiate football athlete who presented to the 
athletic training facility with pain and swelling in 
his right thumb. Mechanism of injury 
(MOI): the patient reached across his body to 
deflect an incoming pass, the football hit his open 
palm and hyper-abducted his first MCP joint of 
the right hand. Otherwise, the 
patient was considered healthy and free from 
injury. The uniqueness of this case has 
two parts. The first aspect of uniqueness 
is that the injury sustained was diagnosed as a 
grade III sprain, and surgery was not 
recommended by the referred hand 
specialist. Conservative rehabilitation for the 
injury immediately began and 
continued during the three weeks prior 
to seeing the hand specialist. Upon evaluation, the 
specialist recommended that all treatment 
be ceased, and the patient be placed in a 
thumb spica splint throughout the day and 
allowed to return to sport. A removable hard 
cast was provided for practice and game 
competition. The second portion of uniqueness 
concerns the treatment provided in this case study, 
as the use of GT combined conservative 
rehabilitation for treatment of a grade III thumb 
UCL sprain is the first report to our knowledge.  

DIFFERENTIAL DIAGNOSIS AND 
EVALUATION  

The patient was initially evaluated the same day 
of injury by the athletic training staff, which 
included the head athletic trainer and athletic 
training student. Upon inspection of the hand there 
was moderate swelling and mild bruising along 
the thenar eminence and point tenderness in the 
first MCP joint. There were no symptoms of 
numbness or tingling and no obvious deformities 
noted. The patient had no previous history of hand 
injuries. The patient reported that his thumb felt 
“stiff and as if it was throbbing.” A decrease in 
flexion, extension, and abduction due to pain was 
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observed of the patient’s active range of motion 
(AROM). The assessment of passive range of 
motion (PROM) showed a decrease in flexion and 
abduction. The strength deficits that 
were observed in grip, flexion, 
extension, abduction and adduction were 
observed and confirmed through subjective 
bilateral comparison. Manual muscle tests (MMTs) 
were attempted but unable to be completed due 
to pain. Joint laxity was discovered through a 
valgus stress test of the first 
metacarpophalangeal joint. Special tests 
exhibited negative results in tap/percussion test, 
tuning fork, and varus stress test. The patient was 
believed to have sustained a moderate to severe 
sprain of the UCL in the first MCP joint. The patient 
was placed in a wrist and thumb soft splint for 
immobilization for approximately 5 days until he 
was able to see the team physician. No 
rehabilitation took place during this time, other 
than the application of cold modalities via ice tub 
or ice bag. The recommendation to the patient 
was that the splint was only removed when 
necessary (i.e., showers and therapeutic 
treatment) but otherwise worn day and night. 
The patient was referred to the team physician 
who confirmed the findings of the athletic trainer 
and athletic training student. The team physician 
recommended that the patient continue with 
splinting and provided a referral to a hand 
specialist. The patient continued to wear the soft 
thumb splint until his appointment with the hand 
specialist. Sport participation had ceased 
since the time of initial evaluation by the athletic 
trainer. Non-steroidal anti-inflammatory 
drugs (ibuprofen) was suggested on an as-
needed basis for pain. During this time, there 
were no restrictions noted by the team physician 
for controlled rehabilitation of the hand.  

BODY STRUCTURE AND FUNCTION  

The patient identified as right hand dominant and 
reported limitation in activities of daily living 
(ADLs), social leisure, and sport participation. The 
patient reported severe difficulty turning 

doorknobs, opening jars, writing, gripping a 
toothbrush, lifting weights, gripping a video 
game controller, shaking someone’s hand, and 
catching a football. The impact of the injury on the 
patient is illustrated using the International 
Classification of Functioning, Disability and Health 
(ICF) Disablement Model15 in Figure 1.   

ACTIVITY AND PARTICIPATION  

The athletic training staff, team physician, and 
patient agreed that the patient would not 
engage in football practice until evaluated and 
cleared by the orthopedic hand specialist. 
Additionally, the patient was not participating in 
any other physical activity involving the use of his 
right hand. However, the patient was able 
to continue cardiovascular exercise in the athletic 
training facility and allowed to participate in 
conditioning with his team. At school, he reported 
and inability to write legibly and effectively type 
notes on his computer without restriction or pain. 
The patient explained on multiple occasions that 
he did not feel as if he could function properly in 
everyday life because anything involving his right 
hand was limited.  

Socially, there were moments 
where the patient felt excluded from leisure 
activities because he could not participate with his 
friends. During rehabilitation, the athletic training 
staff would ask about the patient’s life outside of 
football. He admitted there were moments he 
felt dispirited while hanging with friends 
because it often revolved around 
playing videogames. Given the injury to his 
thumb, holding a console controller 
was difficult. The athletic training staff saw the 
importance of treating 
the whole person and assisted the patient with 
psychosocial coping strategies of conversation 
and positive affirmation. The athletic training staff 
and patient began to use daily tasks/results as an 
opportunity to help discover and appreciate the 
small victories of rehabilitation (i.e., decrease in 
pain, stiffness).  
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Figure 1: Disablement model: Impact of Injury 

  

Health Condition: Right Thumb Grade III UCL 
Sprain

Body Function & Structure:

- Throbbing pain, swelling, stiffness 
- Weakness
- Uncomfortable during sleep
- Grip weakness
- Decreased AROM & PROM

Participation:

- Limited in videogaming
- Limited sport participation

Activities:

- Limiting ADLs
- Difficulty writing, grabbing, lifting
pushing doors, turning door knobs,  
opening tight jars, brushing teeth,
holding groceries, preparing food,
etc.

Environmental & Personal Factors

Environmental:

- School duties
- Pressure from coaches/teammates
- Feeling of abandonment from coaches
and teammates

Personal:

- Lack of motivation
- Age (maturity)
- Positive attitude turn around
- Obliging to social norms (i.e. opening

doors for others)
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ENVIRONMENTAL AND PERSONAL 
FACTORS  

Regarding psychosocial considerations of the 
injury, the patient had reported that he felt 
indirect pressure and feelings of abandonment 
from his  

coaches and teammates because he could no 
longer actively participate in practices or 
games. There was a lack of motivation because he 
felt his worth was dependent on 
football. Since the patient was without football 
and was limited in daily activities, he 
was hesitant to begin rehabilitation. After 
completing one full week of treatment, the 
patient’s perceived pain improved. These results 
gave the patient hope, as he reported that he felt 
more motivated to continue the process and work 
hard in rehabilitation. This psychosocial finding 
was similar to a systematic review which noted 
that patient compliance may improve with 
decreased pain achieved through IASTM.16 The 
patient began to slowly participate in everyday 
activities and noted feeling less extrinsic 
pressures.   

INTERVENTION  

The treatment for the 
first week included immobilization and 
cryotherapy to manage pain and swelling until he 
was seen by the team physician. Once evaluated 
by the team physician, the patient was 
allowed to begin conservative hand therapy until 
he was seen by the hand 
specialist, approximately three weeks later. Duri
ng this time, the patient reported to the athletic 
training facility five days per week. The 
intervention included GT and therapeutic 
interventions to address ROM and strength 
deficits. The Graston Technique® was selected as 
an intervention based on previous work 
which demonstrated improved range of motion of 
the thumb after eight sessions 
of combined GT and active release 

therapy during immobilization.17 In the current 
case, GT was administered by two providers 
certified in GT (head athletic trainer and athletic 
training student) two times per week with at 
least 48 hours in between application, and 
therapeutic exercise was performed at every 
appointment. This method of combining daily 
exercise with GT twice per week is consistent 
with a previous reported case of subacute lumbar 
injury.18    

The Graston Technique® requires the treatment 
area be heated with either a modality or with 
a warm-up of the soft tissue before application of 
the technique, followed by treatment with 
therapeutic exercises after treatment.19 For this 
treatment, the patient performed 10 minutes of 
heating (paraffin bath: in an extended position, 
his hand was dipped 7 times with a 3 second hold 
in wax before the next dip) prior to GT. The 
intervention was administered for 10 
minutes, using the GT2 and GT6 instruments. The 
treatment time selected is consistent with previous 
work where GT was applied to an acute ankle 
injury for 10 minutes.20 There are several strokes 
that require distinctive techniques; in the 
present case, brushing and scooping were the two 
strokes that were used. Brushing requires a brush 
stroke motion up and down, similar to the stroke 
of painting. Scooping requires a motion in a U-
shaped pattern, similar to scooping ice 
cream. Following GT, therapeutic exercises were 
instructed and performed. The patient began with 
soft putty for 10 minutes (hand motions included 
pinching, squeezing, pulling, rolling, and 
smashing) in order to restore abductor 
pollicis longus, abductor pollicis brevis, and flexor 
pollicis brevis strength, followed 
by an additional 15 minutes of wrist and 
hand strengthening exercises (grip, finger flexion, 
finger extension, wrist flexion, wrist extension, 
ulnar deviation, and radial deviation). The same 
exercises were completed on days when GT was 
not performed in order to continue 
strengthening the wrist and hand.  
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Approximately three weeks after seeing the team 
physician and completing the intervention of GT 
and therapeutic exercise, the patient was 
evaluated by the hand specialist who determined 
that the soft thumb splint was not rigid enough for 
immobilization during ADL’s. The 
recommended plan of care was that 
the patient continuously wears a rigid splint for 
immobilization and rehabilitation should 
cease. The specialist created a different rigid 
removable cast for football activities, and the 
patient was allowed to participate in football 
activities contingent upon wearing the removeable 
cast during practice and game competition.  

OUTCOMES  

Throughout the treatment process, the chief 
complaints were pain and stiffness of the right 
thumb. The patient’s pain was monitored using the 
Numeric Pain Rating Scale (NPRS).21,22 The 
tool has been found valid (r = 0.94, 95% CI = 
0.93-0.95) in assessing acute pain.23 The rating of 
stiffness, although subjective in nature, was 
attempted to be captured through ROM 
testing. Given the patient’s concerns with 
his ability to function, the outcome measure 
of Quick Disabilities of Arm, Shoulder, and 
Hand (QuickDASH) was completed by the 
patient. The QuickDASH is an assessment tool used 
to measure functional ability and symptoms in 
individuals with any musculoskeletal disorder of 
the upper extremity.24 No other patient-reported 
outcome measures were used by the athletic 
training staff.  

NPRS: Pain was measured weekly using the NPRS. 
The patient was asked to rate his current, best, 
and worse state of pain within a 24-hour period 
on a scale from 0 (no pain) to 10 (worst pain 

imaginable). The three numbers were added 
together, and an average was calculated (sum of 
pain rating divided by number of ratings).21,22 For 
example, in the initial evaluation the patient 
reported a current pain rating of 6, best pain 
rating of 0, and a worse pain rating of 8 within a 
24-hour period; 6 + 0 + 8 divided by 3 = 4.67 
average. The NPRS categorizes pain as either 
mild (score of 1-4), moderate (5-6), or severe (7-
10).25 Previous work has demonstrated that the 
minimal clinically importance difference (MCID) is 
a reduction of one point.26 During the first week 
of intervention the patient’s NPRS score was 4.67, 
and week two’s average was 2.67. During the 
third week of the intervention the NPRS score was 
1.33, which remained unchanged the following 
week when the therapeutic intervention was 
discontinued per the hand specialist’s 
recommendation.  

ROM: Range of motion measurements during the 
3-week GT and therapeutic intervention period 
are displayed in Table 1. Flexion measurements 
were taken using three landmarks: distal arm was 
positioned dorsal midline of proximal phalanx, 
center point was positioned dorsal aspect of MCP, 
and proximal arm was positioned dorsal midline 
of metacarpal. Abduction measurements were 
taken using 3 landmarks: distal arm was 
positioned lateral midline of first metacarpal, 
center point was positioned lateral aspect of 
radial styloid, and proximal arm was positioned 
lateral midline of second 
metacarpal. Thumb opposition was assessed 
through visual observation by the athletic training 
staff. The tip of the thumb was observed 
attempting to touch the MCP joint on the palmar 
side of the involved hand. During the initial week 
of treatment, the patient was unable to complete 
thumb opposition to his 4th and 5th MCP joints. At 

Table 1: Weekly ROM Measurements of Patient’s Right Thumb 
ROM                                         Week 1                       Week 2                      Week 3 
Flexion                                         35°                           40°                             46° 
Abduction                                     50°                           55°                             58° 
*Opposition (visual)                   Able 2-3                     Able 2-4                     Able 2-5 
*Ability to successfully complete opposition to MCP joint of digits 2-5. 
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the conclusion of week three, the patient could 
successfully complete opposition by touching his 
thumb to MCP joint. Measurements were not 
completed following the cessation of GT and 
therapeutic exercise. Although, it is important to 
note that the patient reported an increase in 
stiffness within the weeks following cessation of 
therapeutic intervention.  

Quick DASH: This assessment was used 
to assess the patient’s ability to perform ADLs 
and sport specific activities. The QuickDASH 
consists of 11 items of ADL and 4 items in each 
of the optional work or sports/performing arts 
modules. Each item is rated on a scale from 1 (no 
difficulty) to 5 (unable), and the overall scoring 
ranges from 0 (no disability) to 100 (most severe 
disability).24 The patient first completed the 
QuickDASH with sport 
module upon initial evaluation with the athletic 
training staff. The work module portion of the 
quick DASH was not included because the patient 
was not employed. The outcome measure 
was completed every 1 to 2 weeks. Prior to the 
intervention of GT and therapeutic exercise the 
patient scored 50/100 in ADLs and 75/100 in the 
sport module. Overall scores decreased 
throughout the intervention and continued to 
decrease after the intervention was halted. By the 
end of week 7, the patient scored 0/100 in both 
ADL and the sport module. 

DISCUSSION  

Medical providers share a desire to help improve 
the quality of life of individuals in 
need. The option of conservative intervention is 
increasing as patients consider the factors which 
play a role in deciding surgical versus non-
surgical interventions. There 
are various reasons one might choose 
conservative treatment over surgery. These 
reasons include, but are not limited to, financial 
stability, health insurance coverage, mental 
fears/adaptations, physical risks, and loss of time 
of work/sport. Additionally, similar outcomes 

have been reported when examining conservative 
versus surgical treatment of both partial and full 
thickness ligamentous tears.12 The current case 
study provides an example of a 
potential beneficial non-
operative treatment option that warrants further 
exploration. Specifically, the results 
of the treatment option of GT combined 
with therapeutic exercise suggest an effectiveness 
in decreasing the patient’s perceived pain 
and stiffness following a grade III thumb UCL 
sprain. Historically, chief complaints of a grade III 
thumb UCL sprain are pain, decreased ROM, 
and instability.27 It should be noted that instability 
was not a symptom reported by the patient in the 
current case. The Graston Technique® combined 
with therapeutic exercise was chosen as the 
treatment of choice in this case study to address 
both pain and stiffness. The results of this case 
study suggest an improvement of two of the 
three common chief complaints, both pain and 
ROM. Our findings showed that there was a 
reduction in pain level each week above 
the minimal clinically importance difference. 
Additionally, ROM improved each week, and 
opposition was restored to normal after the three-
week intervention. It should be noted that 
in addition to the GT and therapeutic 
exercise, the patient was instructed to wear a soft 
splint continuously, which may have been a factor 
in the outcomes. It is speculated splinting would 
decrease pain by protecting the joint from further 
disruption. Interestingly, the primary reason for 
immobilizing acute soft-tissue injuries was for pain 
relief, while loss of motion was cited as the main 
reason to not immobilize, according to more than 
two-thirds of physicians polled.9 It is speculated 
that since GT and supervised therapeutic exercise 
was being completed once a day, ROM was able 
to be improved despite immobilization. Our 
findings are consistent with a previous literature 
review which reported that IASTM decreases 
pain as well as improves range of motion in acute 
injuries.28 It is theorized that the ability of 
IASTM to assist in healing of ligamentous injury is 
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due to its effects on 
collagen, including maturation and remodeling, 
through localized blood flow.12,13,29 Scar tissue is 
thought to impede mobility and therefore oxygen 
supply to the injured area.28 Through the 
controlled repetitive microtrauma elicited by GT, 
a reinitiating of the inflammatory 
process may have led to enhanced tissue 
perfusion,12 which in turn allowed for fibroblastic 
proliferation.28 Tissue perfusion followed directly 
with therapeutic exercise may have played a role 
in the ability of the joint to reach improved 
ROM. This may be a reason why it is 
recommended that stretching and strengthening 
exercises are recommended 
to immediately follow the application of GT.19   

The results established from the Quick-
DASH presented noteworthy information. The 
patient reported an initial 50-75% 
disability to 0% in the ADL and sport module, 
respectively, over a period of six weeks. We 
suggest two main reasons why there was such 
a dramatic change in scores. One theory is that 
the treatment decreased pain, which allowed him 
to participate in more activities, aiding in an 
improved level of physical function. It 
was evident that pain was diminishing throughout 
the intervention; however, when treatment 
was terminated the level of disability continued to 
drop. It is possible that the patient felt less 
disabled due to the allowance of sport 
participation by the hand specialist, which would 
explain the continued improvement in scores after 
the intervention was terminated.  

Although there were promising scores in disability 
index, ROM, and pain ratings in favor of GT and 
therapeutic exercise, there are limitations that 
need to be addressed. First, it would have been 
helpful to continue measuring ROM once the 
intervention ceased to determine if the initial 
improvements were temporary. The authors 
acknowledge that the termination of the 
intervention may have played a role in the overall 
healing process, and the hand specialist’s 

judgement to cease treatment is unknown to have 
helped or hindered the outcome measures. The 
goniometric assessment could have also been 
measured by a second clinician to assist 
in accuracy – intra-rater reliability may have 
played a role in this case. Additionally, a second 
measurement tool besides ROM could have been 
used to assess the patient report of stiffness. 
Lastly, the addition of a psychosocial patient-
rated outcome measure may have been helpful 
in indicating a reason for the decrease in 
disability score. It is believed that multiple 
extrinsic and intrinsic factors may have played a 
key role in the improvements seen, and future 
investigations should consider adding a 
psychosocial outcome measure when the 
QuickDASH is used. 

CLINICAL BOTTOM LINE  

The findings suggested in this case study 
demonstrate that GT combined with therapeutic 
exercise and soft splinting may be beneficial to 
patient-reported limitations of a grade III thumb 
UCL sprain. This case study found that there were 
improvements in pain and ROM of the affected 
joint during a three-week intervention. Future 
research should investigate the effectiveness 
of initiating GT and therapeutic exercise at 
various time points of immobilization 
of thumb UCL sprains.  
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Conservative Care of a Patient with Initial Anterior Shoulder 
Dislocation Participating in an Intercollegiate Basketball: A 
Disablement Model Case Study 
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ABSTRACT 
A 23-year-old male patient participating in intercollegiate 
basketball, suffered an acute shoulder dislocation. The 
patient was diagnosed with an anterior glenohumeral labral 
tear and was treated with an indirect approach to increase 
range of motion (ROM) and function while decreasing pain. 
Patient-related outcome (PRO) measures were used along 
with clinician related outcome (CRO) measures to discharge 
the patient. The immediate changes in ROM and pain along 
with follow-up assessments of the Disabilities of the Arm, 
Shoulder, Hand (DASH) Scale achieved Minimal Clinically 
Importance Difference (MCID) levels. As rehabilitation 
specialists, athletic trainers have the opportunity to provide 
quality care to patients and recognize the repercussions of 
injury on the patient. The follow-up assessments support that 
the completed conservative indirect treatment for a patient 
with a glenohumeral anterior labral tear was effective at 
reducing pain, improving function, and improving PRO in this 
isolated case. The individual was able to return to basketball 
activities at the same level as before to the diagnosis, within 
a three-week timeframe. The use of Primal Reflex Release 
Technique (PRRT) to restore allostasis in the central nervous 
was effective based on available outcomes for this patient. 
Then the continued re-education of pain-free functional 
movement patterns through Reflexive Neuromuscular 
Stabilization provided the patient the ability to maintain his 
functional gains. Clinically, considering the biopsychosocial 
components of injury can help guide intervention selection to 
provide a patient-centered model of care and ensure an 
optimal outcome. 
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INTRODUCTION 

Anterior shoulder dislocations are the most 
common shoulder dislocation. The most 
appropriate treatment for patients following a 

first-time dislocation remains unclear; surgery and 
rehabilitation are the two most common 
treatments. Patients participating in college 
athletics suffer shoulder dislocations at a rate of 
2.58 per 10,000 exposures.1 With 29.6% of 
these patients deciding to have surgery following 
their shoulder dislocation.1 The rehabilitation time 
and return-to-play progression often last longer 
with patients following a surgery shoulder 
stabilization (6-12 weeks) compared to other 
nonoperative management (4-8 weeks).1 

Primal reflex release technique is a treatment 
paradigm that is used to evaluate and release 
nociceptive startle reflexes.2 A clinician begins the 
session with a nociceptive exam to determine 
hypersensitive areas on the body. These 
nociceptive startle reflexes (NSR) could be 
created during a flight, fight, or freeze moment 
that caused the muscle to reflexively react. The 
muscles are then left in the hyperarousal state with 
increased tension in the muscle either effecting the 
involved area and/or another area of the body. 
Like the theory of regional interdependence, 
where seemingly unrelated area of the body may 
contribute or be associated with the patient’s 
primary concern. Through a series of reflexive 
stimulations with manual techniques the NSR and 
central nervous system (CNS) can be 
downregulated to restore an allostasis state in the 
area.2 

Currently, the literature on conservative treatment 
versus surgical intervention does not provide one 
optimal evidence-based practice.3,4 This case 
study shares a scenario where a 
neurophysiological intervention was utilized. The 
treatment plan successfully restored the patient’s 
perceived function as well as improve quality of 
life and alleviated pain. 

https://doi.org/10.31622/2022/0005.01.7
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PATIENT INFORMATION 

The patient in this case is a 23-year-old male 
collegiate basketball player. The patient suffered 
a right shoulder dislocation two weeks before 
returning to campus for preseason workouts. The 
mechanism of injury was a posterior to anterior 
force by an opposing player while reaching to 
intercept a pass. Following a trip to the 
emergency department, the physicians sedated 
the patient to relocate his glenohumeral joint. 
Upon arrival to the Athletic Training Clinic, the 
patient was still using the sling and was very 
apprehensive. Initial evaluation supported the 
diagnosis of sub-acute right anterior shoulder 
dislocation with limited range of motion and 
strength in all shoulder motions. Stress tests 
included a positive empty can, O’Brien’s Test, 
Apprehension Test, and Load and Shift Test; the 
Yergerson’s Test and Speed’s Test were negative. 

During the previous season, the patient did not 
participate fully in games as he was recovering 
from a complication during surgery. The 
complication left him with shortness of breath and 
difficulty catching his breath during strenuous 
exercise. Through the year and a half, following 
this event, the patient worked with breathing 
exercises and neurological resets to retrain his 
breathing and autonomic nervous system to 
prepare for strenuous exercise. The strategies the 
patient learned from the previous interventions 
could have assisted in the current recovery from 
the anterior shoulder dislocation. This example of 
how the patient-centered care for this patient may 
have led to the most optimal outcome.  

Differential Diagnosis and Evaluation 

The patient was not on campus or in the state at 
the time of the incident. The Emergency 
Department Physician who first evaluated the 
patient reported no fractures were present based 
on the x-ray images. The treating clinician 
evaluated the patient six days after the 
dislocation upon his return to the clinic. Following 
the evaluation by the treating clinician the patient 

was referred to the team physician. The team 
physician reported similar instability findings and 
ordered an MRI arthrogram to rule out anterior 
labrum tear. Based on the MRI arthrogram, the 
patient sustained an anterior labrum tear with a 
Hill-Sachs lesion to the humeral head.  

Based on the size and shape of the labrum tear, 
the team physician recommended rest and 
gradual return-to-play. The patient expressed an 
interest in continuing to play as long as he was 
able. The differential diagnosis included fracture, 
contusion, biceps tendon rupture, and rotator cuff 
strain/ tear. The patient supported the two-week 
conservative treatment plan, to determine if 
function could be improved. The next day, the 
patient began an intervention program designed 
to restore the balance of his CNS.  

Body Structure and Function 

Due to the nature of injury, onset, time to the 
season, and the finding from physical examination 
and the MRI arthrogram; it was determined that 
the patient could attempt conservative 
interventions to manage his shoulder pain and lack 
of function. Based on the tissue healing timeframes 
for the structural damage to the cartilage, evident 
on MRI, the plan of care was directed at restoring 
function through balancing the CNS with no 
expectation of tissue healing. Subsequently, a 
secondary evaluation was completed to assess the 
patient perception on his ability to perform 
functional and basketball activities. The Patient 
Specific Functional Scale (PSFS) and DASH were 
completed (Table 1). The patient report zero 
function in his ability to ‘dunk,’ ‘shoot,’ ‘dribble,’ 
and ‘complete one pushup.’ He did report raising 
his arm ‘arm raise’ as a three out of ten on a 
functional scale. Along with the DASH, the DASH 
Sport sub-scale was also completed (Table 1). The 
patient recognized the scores that he entered on 
the DASH Sport sub-section were low and that he 
needed substantial improvements before he 
would play basketball at his desired level.  

Activity and Participation 
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To gather an outcome for the patient’s health-
related quality of life the Disablement in the 
Physically Active Scale (DPAS) was completed. 
The starting point for this DPAS was higher than 
previous measures demonstrating that his health-
related quality of life had improved from the first 
condition that sidelined him for more than a year. 
In his current state, the DPAS was scored at 39. In 
the wellness section, a meaningful finding was the 
perceived lack of support from teammates. This 
finding served as one of the biopsychosocial 
components of injury that helped guide the 
intervention selection. 

Environmental and Personal Factors 

The patient dealt with a significant transition 
period of his life while recovering from this injury. 
After two years of playing college basketball as 
the son of the head coach, he was preparing to 
be on a team with a new head coach. Before the 
injury, the patient was concerned about being 
able to play for the new coach. His environment 
and personal relationships were shifting while he 
was trying to comprehend his college basketball 
career. 

INTERVENTIONS 

The first intervention was PRRT. It was selected to 
down-regulate the nervous system to restore 
allostasis in the CNS of the patient. The reflexive 
muscle inhibition and innervation techniques were 
applied over two treatments. Once the patient 
had decreased NSR and movement began to 
return, Reflexive Neuromuscular Stabilization was 
provided. The arm raise was the movement that 
was addressed. Three treatments of the PRRT and 
RNS were performed with the patient on the first 
three treatment days. Then the next two treatment 
days were focused on upper extremity 
neuromuscular stabilization exercises progressing 
from a closed-chain position to an open-chain 
position. The exercises focused on the areas of 
function that the patient expressed were lacking 
in the PSFS. During these treatment sessions, 
visualization, biofeedback, and acupressure were 

used to help restore the patient’s trust and 
confidence in his shoulder. 

OUTCOMES 

Body Structure and Function 

After the initial treatment of PRRT (Figure 1) the 
patient had improved shoulder abduction. These 
improvements were maintained to the next day 
(Figure 2) then further improvements occurred 
following the second PRRT treatment paired with 
RNS (Figure 3). Pain decreased to zero when at 
rest and two when it was the worst. Over the time 
of three treatments the patient experienced an 
increase of 6.3 for the average of the PSFS 
scores, which meets the MCID (Table 1). 

Activity and Participation 

Upon return to full unrestricted basketball-related 
activities, 13 days following the beginning of the 
initial intervention, the patient had verbalized that 
he was enjoying playing basketball and had a 
good balance with the rest of his life. The DPAS 
score at that time was 5, which was a MCID, from 
the initial score (Table 1). His focus had shifted 
from “can I play, or should I play with my shoulder 
injury” to “I want to play” and “I will control my 
focus and energy every day.” The patient 
reported increased support from this teammates 
and family during this time. 

Environmental and Personal Factors 

After two weeks of completing unrestricted 
basketball related activities the patient began to 
reconsider his position on the team and the 
challenges of play under a new coach. He 
decided it was in his best interest to transfer to 
another college to continue his basketball career. 
After this decision was made, he did not complete 
any on-court basketball-related activities but 
remained physically active during weightlifting 
and conditioning sessions with the team. The 
patient continued to complete upper extremity 
neuromuscular stabilization exercises in the 
athletic training clinic as needed. 
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DISCUSSION 

This case describes the diagnosis and 
management of an intercollegiate basketball 
player following anterior shoulder dislocation and 
subsequent glenoid labrum tear with Hill-Sach 
Lesion treated with neurophysiology interventions 
to decrease pain, improve function, and return to 
full unrestricted basketball activity. The 
interventions used in this case study have been 
used with similar patients, with lower extremity 
dysfunction.5 The physicians involved in this case 
were prepared to surgically repair the patient’s 
shoulder, if the two weeks of conservative care 
did not improve the patient’s outcomes. 
Researchers are divided on the standard of care 
for patients with first-time shoulder dislocations. In 
this case, the innovative treatment plan benefited 
the patient and assisted the patient in reaching his 
goals without surgery. 

To confidently return the patient to unrestricted 
basketball-related activities, the medical team 
assessed the patient’s objective measurements 
(stress tests, range of motion, strength tests, 
functional capabilities, etc.) along with the PRO 
scores (perceived function, pain scores, perceived 
difficulty in ADLs and basketball). Utilizing these 
outcomes as a formal metric is valuable in the 
communication to stakeholders (patient, 
physicians, coaches, etc.). Also, tracking these 
scores can further objectify the return-to-play 
protocol. These outcome measures have been used 
in other disablement case studies to determine the 
best treatment plan for a patient.6 

CLINICAL BOTTOM LINE 

Athletic Trainers often take on the role of care 
provider from the “teams” and patients they work 
with. A portion of the care in this case study was 
rooted in psychological wellness. As the Athletic 
Training Education continues to evolve and 
includes more courses on treating the bio- 

  

Figure 3. Shoulder Abduction One Day Post Intervention 

Figure 3. Shoulder Abduction After Second Intervention 

Figure 3. Shoulder Abduction Post Initial Intervention 
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Table 1. Patient-Oriented Outcome Scores 
 Initial Second 

Treatment 
Third 

Treatment 
Fourth 

Treatment Discharge Two Week 
Follow-Up 

Outcome  2 Days 4 Days 9 Days 13 Days  
NRS WB 1 2 0 0 1 0 
NRS NWB 1 2 0 2 0 0 
NRS Best 1 2 0 0 0 0 
NRS Worst 3 3 2 5 2 0 
PSFS Total 0.5 2.3 6.8* 7.3 9 9.6 
PSFS Arm Raise 3 6* 8 8 9 10 
PSFS Carrying Bag 0 8 9 10* 10 10 
PSFS Dunking 0 0 8 4 8 9.5 
PSFS Shooting 0 0 5 6 8* 10 
PSFS Dribbling 0 0 7 9 10* 8 
PSFS Pushup 0 0 4 7* 9 10 
DASH 45 39.4 N/A 33* 17.7 3.8 
DASH Sport 20 20 N/A 15 12 5* 
OMNE (TPs) 10 6 6 2 5 2 
DPAS 39 N/A N/A N/A 5* 12 
GRoC 4 5 N/A 2 3 6 
NRS WB= Numeric Pain Rating Scale in weight-bearing; NRS NWB= Numeric Pain Rating Scale in non-
weight-bearing; NRS Best= Lowest score throughout 24 hour period; NRS Worst= Highest score 
throughout 24 hour period; PSFS Total: Average of Patient-Specific Functional Scale items for that 
session; PSFS Arm Raise, Carrying Bag, Dunking, Shooting, Dribbling, Push-up: Specific item selected and 
scored by the patient as part of the PSFS; DASH: Disabilities of the Arm, Shoulder, and Hand Scale; 
DASH Sport: Sport sub-scale; OMNE (TPs)= One-Minute Nociceptive Exam assessing number of Tender 
Points; DPAS: Disablement in the Physically Active Scale; GRoC: Global Rating of Change Scale; 
MCID=*  

psychosocial component of an injured patient, it 
will be customary for clinicians to explore physical 
interventions that can assist with the traditional 
bio-psychosocial interventions. In this case, the use 
of PRRT helped down-regulate, “calm” the 
patient’s CNS to improve his pain, function, and 
PRO scores. Athletic Trainers are competent in 
recognizing how biopsychosocial elements related 
to injury can navigate patient-centered care and 
intervention strategies that ensure an optimal 
outcome. 

PATIENT PERSPECTIVE 

“As it relates to my shoulder injury specifically, I 
really saw improvements after every training 
session. It all happened fast, and some would say 
my return to basketball was too fast. The results 
were undeniable, and they allowed me to play 
even due to my unusual speedy recovery. 

I know exactly why I got better. I got better due 
to the revelation of the connection your essence 
has between the mind, body and soul that my 
Athletic Trainer very clearly explained to me. My 
Athletic Trainer did a phenomenal job of giving 
me information and communicating the same 
message in multiple different ways. I am a devout 
Christian. With that being said, he was able to 
give me the biblical perspective to my health 
pertaining to my situation while also saying the 
same exact thing behind a physical training lens 
and then tying it all together with science, data, 
and fact. So many different lenses and 
perspectives that he used to tie everything 
together for the same message. He then showed 
me very clearly how all of these things are 
connected and similar along with how these 
elements tie into one another.” 
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ABSTRACT 
Avulsion fractures of the fifth metatarsal bone occur when a 
portion of the bone is broken or pulled off the rest of the 
bone. These fractures are often seen in athletes, especially 
those of a young age. Avulsion fractures of the fifth 
metatarsal bone are commonly treated non-surgically with 
immobilization of the foot. There are several different 
options for immobilization of the foot with no clear result as 
to which immobilization method is the most effective. The 
purpose of this evidence-to-practice review was to 
summarize a systematic review on comparative outcomes 
of immobilization interventions on avulsion fractures of the 
fifth metatarsal. The authors included five studies in this 
review that compared two intervention methods including 
short leg casting and removable splinting of the foot. The 
authors reviewed foot function scores and non-union rates of 
the foot. It was found that both foot function scores and non-
union rates of the fifth metatarsal bone were better in the 
removable splinting intervention group. From the results of this 
evidence-to-practice review, we recommend the use of a 
removable splint for avulsion fractures of the fifth metatarsal 
bone.  
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Patient education, healthcare information technology, 
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SUMMARY 
 
CLINICAL PROBLEM AND QUESTION 
 
Fractures of the metatarsals are the most common 
fractures of the foot. Specifically, fractures of the 
fifth metatarsal account for approximately 50% 
of all metatarsal fractures,1 and a large majority 
of these occur in young, active individuals.2 A 
Jones fracture is defined as a transverse fracture 
of the proximal end of the fifth metatarsal bone 
in the foot,2 whereas a pseudo-Jones fracture is 
an avulsion fracture of the base of the fifth 
metatarsal.3 A pseudo-Jones fracture is also 
referred to as a Zone 1 fracture, and occurs when 
a portion of the bone is pulled off from the 
remaining bone.2 The typical treatment for a fifth 
metatarsal fracture, including an avulsion fracture, 
is a non-surgical, conservative 
approach.4 Immobilization of avulsion fractures 
has been determined to ensure union and proper 
healing of the bones occurs, which is a common 
concern with this injury.2 For athletes that sustain 
pseudo-Jones fractures, effective immobilization is 
essential, as it can dramatically affect return to 
play. The method of immobilization for an avulsion 
fracture of the fifth metatarsal has been 
compared in several different studies,5-7 including 
use of a short leg cast versus a removable device 
such as a splint. The effect of each of these 
methods has been debated with no clear results 
as to the effectiveness of a short leg cast as 
compared to a removable support for the 
patient.5-7 As the best method of non-operative 
care for a pseudo-Jones fracture is 
debated, there is a need to review 
and compare the functional outcomes of 
treatment between a short leg cast and 
removable splint for avulsion fractures of the fifth 
metatarsal.  
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 SUMMARY OF LITERATURE  

The authors of the guiding systematic review 
performed a structured search of Medline and 
Scopus databases to locate published clinical 
trials of treatment options for fractures of the fifth 
metatarsal bone published between database 
inceptions to October 29, 2016. The authors 
established 4 criteria for published studies to be 
included in the guiding systematic review. The 
criteria included: (1) Patients diagnosed with 
pseudo-Jones avulsion fractures, (2) studies that 
utilized a comparison of outcomes between short 
leg cast and removable splint for treatment, (3) 
use of foot functional outcome scales or the Visual 
Analog Scale (VAS) for pain as outcome 
measures, (4) studies that were written in 
English.8   

The database search of Medline and Scopus 
identified 127 total studies, and 104 studies were 
reviewed after 17 duplicate 
studies were removed. A quality assessment was 
conducted for risk of bias using the Preferred 
Reporting Items for Systematic Reviews and Meta-
analysis guidelines for randomized control trials 
and the modified Newcastle-Ottawa scale for 
cohort studies. The search yielded five studies that 
were included in the guiding systematic review 
and meta-analysis as they matched all inclusion 
criteria listed above. The eliminated studies 
included: 86 that were non-comparative, 13 
studies with other interventions and 2 that were 
non-English. All five included studies utilized a foot 
functional outcome measure, four studies assessed 
patients with non-union fractures, 
two studies were randomized control trials, and 
three studies were cohort studies. Four of the 
studies included a follow-up assessment after 12 
months, while the fifth study had a follow-up after 
24 months.8  

SUMMARY OF INTERVENTIONS  

The guiding systematic review compared the short 
leg cast and the removable splint as treatment 

options for pseudo-Jones fractures. The 5 studies 
used in the systematic review all used the short leg 
casting. A short leg cast is defined as a foot cast 
that immobilizes one joint above and below 
the fracture.8 Additionally, in the guiding 
systematic review, there were 3 types of 
removable splints that were discussed. A 
removable splint, for the purpose of the guiding 
systematic review, included devices such as an 
elastic bandage, a Jones’ bandage, and a boot 
splint. Three of the studies used a bandage as 
their removable splint,7,9,10 one study used a boot 
splint,6 and the final study used a 
Jones’ bandage.5   

SUMMARY OF OUTCOMES  

The five studies in the guiding systematic review 
all used the American Orthopaedic Foot and 
Ankle Society (AOFAS) score for the ankle-
hindfoot and the VAS for foot and ankle pain. 
Four of these studies also checked for the fracture 
nonunion. From the 5 studies included in the 
systematic review, three studies assessed mean 
function within 1 month of the fracture. The last 
follow-up to assess mean function was at 12 
months in four of the studies and 24 months in the 
fifth study.  

FINDINGS AND CLINICAL IMPLICATIONS  

The guiding systematic review utilized the AOFAS 
and VAS for foot and ankle scores in the 
5 studies. The short cast intervention reported 
lower scores for function compared to the 
removable splint intervention. By utilizing these 
patient-rated outcome measures, the authors were 
able to objectively measure the patients’ functions. 
The lower function scores were observed in the 1 
month and the last follow-up visits in the respective 
studies. Table 1 illustrates the last follow-up scores 
and non-union rates for the short leg cast group 
compared to the removable splint group. All five 
studies reported mean function scores at the last 
follow-up with patients, which was 12 months for 
four of the studies and 24 months for the  
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remaining study. Once again, it was found that the 
foot function scores were lower for the short leg 
casting intervention group. Four of the studies 
reported non-union rates of the fifth metatarsal 
bone and found that there was a lower risk for 
fracture non-union with the splinting intervention 
group. Between better foot function scores and a 
lower risk of fracture non-union rates, the 
removable splint is the better intervention.  

There are other studies that have explored the 
outcomes from other interventions such as a 
controlled motion ankle boot, a hard-sole shoe, 
and a foot cast. For the foot cast, the methods 
were to immobilize above (tarsometatarsal joint) 
and below (metatarsophalangeal joint) the fifth 
metatarsal. The investigation of the foot cast and 
the short leg cast also utilized the AOFAS and the 
VAS for pain, where they took the patients’ 
responses at 6-weeks and 8-weeks. The authors 
were able to determine with both the AOFAS and 
the VAS scales that there were no significant 
differences in pain level.11 A different study that 
explored the controlled ankle motion (CAM) boot, 
and the hard-sole shoe for non-casting options of 
treatment for a Zone 1 avulsion fracture of the 
proximal fifth metatarsal also utilized the VAS for 
pain, AOFAS score, and return to activity 
timeline to investigate patients’ clinical 
outcomes. The study found that at 8 weeks, both 
the hard-sole shoe and the CAM boot had the  

 

 

same score output for both the VAS for pain and 
the AOFAS. Similarly, there was no significant 
difference between the two groups for the VAS 
for pain and the AOFAS at 12 weeks. The study 
also identified that both groups had similar 
timeframes when participants were returning to 
their activities and sports.12 Patients who utilized 
the removable splint for avulsion fractures of the 
fifth metatarsal had better function scores and 
non-union rates and had a faster return to activity, 
making the removable splint the ideal intervention 
for this injury.  

CLINICAL BOTTOM LINE  

Patients that experience avulsion fractures of the 
fifth metatarsal will want the most effective 
treatment with the best outcomes. The patients 
may include athletes, and it is important that the 
immobilization method allows them to return to 
activity at the same level prior to injury. Increased 
foot function and non-union rates are both 
essential when determining the course of 
treatment for an avulsion fracture. In the pursuit of 
providing better care for patients, as clinicians we 
need to know and explore what options are 
available. In the literature that we have reviewed 
and provided, there are several non-
surgical treatment options for immobilization of 
the foot and ankle for patients with fractures of 
the fifth metatarsal. Short leg casting and 
splinting were two of the most common methods 
of immobilization for pseudo-Jones fractures. Foot 

Table 1. Comparison of Outcomes of Interest for Intervention of fifth Metatarsal Fracture  
Study AOFAS foot functional score (mean ± SD) Nonunion of fifth Metatarsal 

  Short Leg Cast Removable Splint Short Leg Cast Removable Splint 

Zenios et al.9 80 ±  11.6 89.5 ± 13.6 Yes: 3 
No: 22 

Yes: 0 
No: 25 

Gray et al.6 87.5 ± 5.8 90.5 ± 5.2 Yes: 0 
No: 17 

Yes: 1 
No: 19 

Shahid et al.7 93 ±  7 96 ± 7 N/A N/A 

Akimau et al.10 93 ± 19.8 93 ± 23.7 Yes: 0 
No: 24 

Yes: 0 
No: 36 

Wiener et al.5 86 ± 16 92 ± 16 Yes: 0 
No: 30 

Yes: 0 
No: 30 
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function scores and nonunion rates both had better 
results with a removable splint as an 
intervention. Ultimately, the patient should be 
included in the shared decision making relevant to 
their care plan and make an informed choice 
based off their goals and potential to adhere to 
the plan. As the healthcare provider, the athletic 
trainer should use this review to educate the 
patient on the best option for non-surgical 
treatment of fifth metatarsal avulsion 
fractures. For those fractures that do not require 
surgery, utilizing a removable splint has better 
results for overall patient outcome and function, 
which is ideal for athletes returning to play after 
an injury.  

REFERENCES 

1. Hasselman CT, Vogt MT, Stone KL, Cauley JA, 
Conti SF. Foot and ankle fractures in elderly 
white women. Incidence and risk factors. J 
Bone Joint Surg Am. 2003;85(5):820-824. 
https://doi.org/10.2106/00004623-
200305000-00008.  

2. Rhim B, Hunt JC. Lisfranc injury and Jones 
fracture in sports. Clin Podiatr Med Surg. 
2011;28(1):69-86. 
https://doi.org/10.1016/j.cpm.2010.09.00
3.  

3. Quill GE, Jr. Fractures of the proximal fifth 
metatarsal. Orthop Clin North Am. 
1995;26(2):353-361. 

4. Bigsby E, Halliday R, Middleton RG, Case R, 
Harries W. Functional outcome of fifth 
metatarsal fractures. Injury. 
2014;45(12):2009-2012. 
https://doi.org/10.1016/j.injury.2014.06.0
10.  

5. Wiener BD, Linder JF, Giattini JFG. Treatment 
of Fractures of the Fifth Metatarsal: A 
Prospective Study. Foot Ankle Int. 
1997;18(5):267-269. 
https://doi.org/10.1177/1071100797018
00504.  

6. Gray AC, Rooney BP, Ingram R. A prospective 
comparison of two treatment options for 
tuberosity fractures of the proximal fifth 
metatarsal. Foot (Edinb). 2008;18(3):156-
158. 
https://doi.org/10.1016/j.foot.2008.02.00
2.  

7. Shahid MK, Punwar S, Boulind C, Bannister G. 
Aircast Walking Boot and Below-Knee 
Walking Cast for Avulsion Fractures of the 
Base of the Fifth Metatarsal:A Comparative 
Cohort Study. Foot Ankle Int. 2013;34(1):75-
79. 
https://doi.org/10.1177/1071100712460
197.  

8. Pituckanotai K, Arirachakaran A, 
Piyapittayanun P, Tuchinda H, 
Peradhammanon E, Kongtharvonskul J. 
Comparative Outcomes of Cast and 
Removable Support in Fracture Fifth 
Metatarsal Bone: Systematic Review and 
Meta-Analysis. J Foot Ankle Surg. 
2018;57(5):982-986. 
https://doi.org/10.1053/j.jfas.2018.03.018
.  

9. Zenios M, Kim WY, Sampath J, Muddu BN. 
Functional treatment of acute metatarsal 
fractures: a prospective randomised 
comparison of management in a cast versus 
elasticated support bandage. Injury. 
2005;36(7):832-835. 
https://doi.org/10.1016/j.injury.2004.12.0
01.  

10. Akimau PI, Cawthron KL, Dakin WM, 
Chadwick C, Blundell CM, Davies MB. 
Symptomatic treatment or cast immobilisation 
for avulsion fractures of the base of the fifth 
metatarsal: a prospective, randomised, 
single-blinded non-inferiority controlled trial. 
Bone Joint J. 2016;98-b(6):806-811. 
https://doi.org/10.1302/0301-
620x.98b6.36329.  

11. Piyapittayanun P, Mutthakalin K, 
Arirachakaran A, Kongtharvonskul J. 
Comparative outcomes of foot cast and short 

https://doi.org/10.2106/00004623-200305000-00008
https://doi.org/10.2106/00004623-200305000-00008
https://doi.org/10.1016/j.cpm.2010.09.003
https://doi.org/10.1016/j.cpm.2010.09.003
https://doi.org/10.1016/j.injury.2014.06.010
https://doi.org/10.1016/j.injury.2014.06.010
https://doi.org/10.1177/107110079701800504
https://doi.org/10.1177/107110079701800504
https://doi.org/10.1016/j.foot.2008.02.002
https://doi.org/10.1016/j.foot.2008.02.002
https://doi.org/10.1177/1071100712460197
https://doi.org/10.1177/1071100712460197
https://doi.org/10.1053/j.jfas.2018.03.018
https://doi.org/10.1053/j.jfas.2018.03.018
https://doi.org/10.1016/j.injury.2004.12.001
https://doi.org/10.1016/j.injury.2004.12.001
https://doi.org/10.1302/0301-620x.98b6.36329
https://doi.org/10.1302/0301-620x.98b6.36329


Casting and Splinting Options for Pseudo-Jones Avulsion Fractures: An Evidence-to-Practice Review 
 

 

57 
Copyright © by Indiana State University                                                                                Clinical Practice in Athletic Training  
All rights reserved. ISSN Online 2577-8188                                                                              Volume 5 – Issue 1 – April 2022 
 

leg cast in pseudo-Jones avulsion fracture: a 
single blinded randomized controlled trial. J 
Foot Ankle Res. 2019;12:47. 
https://doi.org/10.1186/s13047-019-
0359-5.  

12. Bishop JA, Braun HJ, Hunt KJ. Operative 
Versus Nonoperative Treatment of Jones 
Fractures: A Decision Analysis Model. Am J 
Orthop (Belle Mead NJ). 2016;45(3):E69-76. 

 

https://doi.org/10.1186/s13047-019-0359-5
https://doi.org/10.1186/s13047-019-0359-5


Comparison of the Closed Shoulder Reduction Techniques: An Evidence-to-Practice Review  

 

58 
Copyright © by Indiana State University                                                                                Clinical Practice in Athletic Training  
All rights reserved. ISSN Online 2577-8188                                                                              Volume 5 – Issue 1 – April 2022 
 

Comparison of the Closed Shoulder Reduction Techniques: An 
Evidence-to-Practice Review 
Kaitlin Sznajder, MS, ATC; Dylan Arango, MS, ATC; Zachary K. Winkelmann, PhD, SCAT, ATC 
University of South Carolina, Columbia, SC 

  

 
ABSTRACT 
The shoulder joint is one of the most dislocated joints in the 
body. It does not have substantial bony support which allows 
for a large range of motion. Shoulder joints most commonly 
dislocate anteriorly, and less often dislocate posteriorly and 
inferiorly. There is a myriad of ways to reduce a shoulder 
dislocation including closed and open techniques. The purpose 
of this evidence-to-practice review is to summarize which 
closed shoulder reduction techniques are most effective and 
apply those results to an athletic training setting. The authors 
of this guiding systematic review studied multiple articles that 
compared different closed shoulder reduction techniques on 
the following criteria: pain experienced by the patient, ease 
of technique for clinician (time to reduce the shoulder joint), 
success rate, and complication rates. The authors chose to 
include randomized control trials, prospective studies, and 
retrospective studies. The literature revealed that the 
scapular manipulation technique had the best outcomes in all 
the criteria, however, every patient that had a shoulder 
dislocation that was reduced using that method also had 
intravenous analgesics. The Fast, Reliable, and Safe (FARES) 
method was found to be the third most successful and least 
painful during relocation and was often used without 
intravenous analgesics. Based on rate of success and patient 
comfort during reduction, the FARES method is the best option, 
suggesting that it should be taught to healthcare providers 
more often. Depending on the state practice act and 
physician oversight, athletic trainers who are allowed to 
reduce dislocations should be informed and educated on how 
to properly reduce and also allow for the best possible 
outcome and comfort for the patient. 
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SUMMARY 
 
CLINICAL PROBLEM AND QUESTION 
 
Shoulder dislocations account for over 50% of 
joint dislocations, making it the most commonly 
dislocated joint of the body.1,2 In the United 
States, glenohumeral dislocations occur at a rate 
of 23.9 per 100,000 person-years, of which 95% 
occur in an anterior dislocation.2,3 These injuries 
can cause a lot of pain for the patient, and 
improper relocation of the joint may cause 
complications such as tears of the biceps tendon, 
deep vein thrombosis, and iatrogenic fractures, 
and other neurological impairments.2 Of the 
shoulder dislocations that presented to emergency 
departments in the United States between 2002-
2006, 48.3% of them occurred during sport or 
recreation, and most of those occurring in sport or 
recreation occurred in males (86.7%).4 Shoulder 
instability is often a result of a dislocation; an 
epidemiologic study of athletes at three 
universities demonstrated that football had the 
highest prevalence of shoulder instability at 
29.3% of cases, followed by basketball, and 
wrestling.5 The same study found that the most 
common type of instability was an occasional, 
traumatic anterior dislocations, and the majority 
of shoulder dislocations and instability were 
traumatic in nature.5 The National Athletic 
Trainers’ Association (NATA) does not recommend 
reduction by an athletic trainer if the shoulder joint 
has dislocated posteriorly or if a fracture is 
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suspected.1 Posterior dislocations account for 
approximately 1-5% of all glenohumeral 
dislocations and are not common in athletics.1,2 The 
glenohumeral joint is the most commonly 
dislocated joint specifically in athletes competing 
in contact or collision sports.1 

There are multiple ways that a clinician can choose 
to relocate a shoulder, all with varying levels of 
pain experienced by the patient, ease of 
technique for the clinician (time to reduce the joint), 
success rate, and complication rates. In this guiding 
systematic review, ease of the reduction technique 
for the clinician was determined by the time the 
technique took to reduce the dislocation.2 
Typically, the method chosen is a result of the 
provider’s knowledge, comfort in performing, or 
guidance from a collaborating physician. Athletic 
trainers may come across an acute shoulder 
dislocation in the athletics setting, particularly in 
contact or collision sports. With the update to the 
2020 Commission on Accreditation of Athletic 
Training Education (CAATE) Standards, 
specifically Standard 70 stating that students must 
learn how to manage emergent conditions such as 
reductions of dislocations, more athletic trainers 
will be educated on those techniques. But this, does 
mean that there are many athletic trainers who 
are already certified and practicing without that 
knowledge, unless they have been instructed 
outside of their primary education.6 We believe 
there is a need for certified athletic trainers who 
were not taught these techniques to be 
knowledgeable on techniques to properly reduce 
joint dislocations to ensure improved patient 
outcomes. Athletic trainers also often work in rural 
areas, where oftentimes emergency personnel can 
take a long time to arrive. This knowledge of how 
to properly reduce a shoulder dislocation may 
save one of their patients a lengthy ride in an EMS 
truck and would also save the patient and their 
families money as the average cost of a closed 
shoulder dislocation is $2,200.7 Research has 
explored various individual techniques in 
reduction but has not compared the techniques to 

each other. The purpose of this article was to 
summarize what the systematic review states and 
compare what the literature indicates about 
closed reduction techniques in anterior shoulder 
dislocations, and determine which technique had 
the best score in each of the previously mentioned 
categories of pain experienced by the patient, 
ease of technique for the clinician (time to reduce 
the shoulder joint), success rate, and complication 
rates.  

SUMMARY OF LITERATURE 

The authors of this guiding article identified 2099 
different studies. From that search, articles were 
included if they focused on shoulder reduction 
techniques written in English, German, Dutch, and 
Arabic. Exclusion criteria included open reposition 
techniques and case reports, systematic reviews, 
meta-analyses, animal/cadaver/in vitro studies, 
biomechanical reports, letters to editors, and 
instructional courses. Additionally, each article 
that was reviewed was graded and given a 
modified Coleman Methodology score, which 
assessed the included articles’ methodology on a 
scale of 0-90.2 A modified Coleman 
Methodology score of less than 50 was 
considered poor, between 50-64 was fair, 
between 65-79 was good, and between 80-90 
was excellent.2 The Coleman Methodology score 
is a tool used by researchers to determine if a 
study’s methods and outcomes are considered to 
be of high or low quality, specifically for studies 
involving orthopedic injuries, surgeries, and 
rehabilitations; the authors of this systematic 
comparison modified it for their specific study.2 
Any study that was given a score of less than 50 
points was also excluded from the review. The 
article list was further narrowed down to 13 
articles (9 randomized control trials, 2 
retrospective studies, 2 prospective non-
randomized comparative studies). Once each 
article was selected, a comparison was done 
looking at reduction success, mean reduction time, 
mean hospital stays, pain, and complications.  
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SUMMARY OF INTERVENTIONS  

The systematic review identified 23 different 
closed shoulder reduction techniques. However, 
only 10 reduction techniques were included from 
the 13 articles selected for the systematic 
comparison because the other techniques did not 
meet inclusion criteria or have not been 
researched. These techniques were then 
categorized into two groups: traditional and non-
traditional. Table 1 provides the list of traditional 
and non-traditional techniques that were included 
in this systematic comparison. Table 2 provides the 
complete list of 10 reduction techniques including 
the name, procedure of each reduction technique, 
is accompanied by a photo demonstration of how 
each technique should be performed. There were 
three non-traditional techniques (Boss-Holzach-
Matter, Bokor-Billmann, and Aufmesser’s 
techniques) that were mentioned but not examined 
in the guiding review article, and for that reason 
are not in Table 2. However, due to the uniqueness 
of the methods, we have provided brief 
instructions on the methods. To perform the Boss-
Holzach-Matter reduction technique, the patient 
sits with their hands around the knee on the same 
side of the affected shoulder, leans back, puts 
their neck into hyperextension, and shrugs the 
shoulders anteriorly creating a method of self-
reduction.8 The Bokor-Billmann technique involves 
the practitioner holding the patient’s wrist in one 
hand, and their elbow in the other, the elbow is 
flexed to 90 degrees, followed by flexing the 
glenohumeral joint to 90 degrees, then the 
shoulder is adducted completely, and then an 
internal rotation pressure in applied until 
reduction is felt at about 30 degrees.9 For the 
Aufmesser’s method, the patient is supine, the 
clinician holds the patient’s hand and fixes their 
acromion, applies traction to the arm while 
maintaining eye contact with instructions to relax, 
and if necessary the clinician’s trunk can be used 
as a fulcrum to provide extra force.10 

 

SUMMARY OF OUTCOMES 

Best clinical practice, in this case, was defined by 
which techniques had the best scores in the 
following categories: pain experienced by the 
patient, ease of technique for clinician, success 
rate, and complication rates. Pain levels were 
determined using the Visual Analogue Scale (VAS) 
with a score between 1-10, with 1 being the least 
amount of pain and 10 being the greatest amount 
of pain.2 Ease of technique was based on the 
length of time it took to complete the reduction; a 
reduction with a lower time was considered easier 
to perform.2 The success rate was determined by 
the percentage of reductions that were completed 
without further intervention, like having to proceed 
into an open reduction.2 Complication risks were 
determined by any condition that followed and 
was associated with the reduction such as fracture, 
deep vein thrombosis, and neuropraxia.2 The aim 
of this guiding systematic comparison was to 
determine which closed reduction technique is the 
best in terms of success rate, ease of technique, 
complications, and patient reported pain.2 

FINDINGS AND CLINICAL IMPLICATIONS  

This guiding systematic comparison sought to 
determine which relocation technique was the most 
effective, efficient, least painful, and had the 
fewest complications for a patient with a shoulder 
dislocation. There are many techniques and 
maneuvers that a clinician needs to consider, 
along with their own comfort and experience with 
each. When looking at each article, there were 
some varying values for each outcome. 

The highest values for successful reduction (Table 
1) were the scapular manipulation (97%), the 
traction-countertraction (95%), the FARES method 
(92%), the Spaso technique (92%), and the 
external rotation maneuver (91%).2 The Stimson’s 
technique was least likely to facilitate a successful 
reduction (28%).2 Scapular manipulation was the 
quickest (mean time 1.75 min), while the Stimson’s  
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Table 1: Reduction Techniques 

Techniques Reduction 
Style 

Pain Experienced 
by Patient 

 (VAS 1-10) 

Time to Reduce 
Shoulder 
(Minutes) 

Success 
Rate 
(%) 

Complications 

Kocher Maneuver Traditional 4.68 ± 2.00 4.19 ± 1.25 85 1 
Spaso Technique Traditional 4.69 ± 1.26 2.65 ± 0.59 92 0 
External Rotation 
Technique Traditional 3.39 ± 0.40 3.06 ± 0.28 91 0 

Milch Maneuver Traditional 5.28 ± 0.54 4.29 ± 0.14 80 0 
Chair Method Traditional 4.00 ± 0.60 3.00 ± 0.30 78 0 
Traction-
Countertraction Traditional 4.75 ± 0.55 6.05 ± 2.49 95 0 

Scapular 
Manipulation Traditional 1.47 ± 0.44 1.75 ± 0.38 97 0 

Stimson’s Technique Traditional 5.30 ± 0.14 8.84 ± 0.30 28 0 
Hippocratic 
Maneuver Traditional 4.88 ± 0.54 5.55 ± 0.39 73 0 

Fast, Reliable, and 
Safe (FARES) 
Method 

Non- 
Traditional 1.59 ± 0.46 2.24 ± 0.27 92 0 

technique took the longest (mean time 8.84 min).2 
Only three studies looked at mean hospital stay.  

Shoulders reduced with the Milch maneuver had 
the shortest hospital stay (35 min), followed by 
those who were treated with scapular 
manipulation (92.4 min), the Oxford Chair (141 
min), and the traction-countertraction maneuver 
(320.4 min).2   

For patient experienced pain, the scapular 
manipulation technique tends to be the least 
painful during the reduction (VAS=1.47 during 
reduction), followed by the FARES method 
(VAS=1.59 during reduction).2 The Stimson’s 
method (VAS=5.30; SD 0.14) and the Milch 
method (VAS=5.28) tend to be the most painful.2 
Only one study reported a complication which 
occurred during implementation of the Kocher 
reduction technique, which was a fracture of the 
humeral neck.2 The authors of this systematic 
comparison also specifically mention that the 
Kocher method has previously been associated 
with a rupture of the pectoral muscles or humeral 
fractures and that the Hippocratic method has 
been associated with transient neuropraxia of the 
brachial nerve.2  

Evidence in this review identified that the FARES 
method had the best outcomes without any 
analgesic use reported.2 The scapular 
manipulation technique had a lower patient pain 
rating during relocation, but all patients receiving 
that technique on their dislocation were also given 
intravenous analgesics. It is evident that the 
scapular manipulation technique and FARES 
maneuver had the lowest amounts of pain during 
reduction and these two techniques also exhibited 
some of the highest rates of reduction success. The 
FARES method is new and considered non-
traditional compared to the scapular manipulation 
technique, but clearly shows promising outcomes in 
patient pain and reduction success.2 

However, there are many limitations to this 
systematic comparison that need to be addressed. 
Practitioner experience and bias were not 
examined, as some may be more likely to choose 
one method over another based-on patient 
characteristics or their own comfort and education 
in reduction. This analysis was done using studies 
that took place in the hospital setting, and 
therefore does not consider the hospital protocols, 
which could particularly influence the outcome of 
length of hospital stay. Furthermore, many 
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methods used accompanying analgesics or 
anesthetics and it was not determined if the use of 
these had been determined by hospital protocol, 
physician order, or upon patient request. The 
authors concluded that the techniques that also 
used analgesics or anesthesia generally had 
higher rates of successful reduction; it makes sense 
that a person in less pain would also have less 
muscle guarding, allowing for a better chance at 
a successful reduction. Along with the risks 
associated with closed reduction of a shoulder 
dislocation, the use of analgesics or anesthesia 
comes with its own set of concerns that affect 
patient comfort, such as vomiting and respiratory 
distress.2 

This is relevant to athletic trainers because, 
depending on the standing orders from the team 
physician or laws of the state in which they are 
practicing, the athletic trainer may be in a 
situation in which they are called on to relocate a 
shoulder and knowledge of which technique to use 
is important for best patient outcomes. Joint 
relocation has become part of the 2020 CAATE 
Standards, leaving many athletic trainers who 
have already completed their education without 
this training. We believe that education on these 
shoulder reduction techniques should be taught to 
athletic trainers who are already certified; it may 
be possible to do so at either at a conference or 
as a professional development course, as this is 
likely where many athletic trainers can gather for 
education. However, an online class, while more 
attainable, may not be the best option as 
techniques like this require firsthand practice. 
Based on the findings of the guiding systematic 
comparison and our own clinical analysis, we 
believe that the FARES method is the most clinically 
applicable for athletic trainers while also being 
cautious of patient comfort. The FARES method is 
simple and does not require intravenous 
analgesics, which some athletic trainers are not 
allowed to provide based on state practice acts 
and physician oversight. In our experience, 
athletic trainers may come across an acute 

shoulder dislocation in the athletics setting, 
particularly in contact or collision sports.  

CLINICAL BOTTOM LINE  

There are several techniques to reduce a shoulder 
dislocation. Choosing which technique to use 
depends on clinician training, access to extraneous 
assistance such as intravenous analgesics, the 
direction of dislocation, and the setting that the 
clinician is providing care. According to this 
review, the FARES technique was the most 
successful, least painful, and quickest when the use 
of intravenous analgesics was not available.2 
Although the scapular manipulation method of 
reduction had the best results across all 
categories, all patients were treated with 
intravenous analgesics, which is not readily 
available in many athletic training settings. Also, 
athletic trainers are often not able to provide the 
intravenous analgesics so additional assistance 
may be required and is not always an option. The 
other techniques are valid but are not as effective 
based on the criteria. We believe that athletic 
trainers need more access to education on joint 
reduction techniques. Further research should 
include dislocation reductions involving athletic 
trainers and their prehospital care in a variety of 
patients that reflect an athletic trainers’ patient 
population.  
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Table 2: How to perform each reduction technique included in systematic comparison  

Technique Name Performance Process Photo of Technique 

1. Kocher Maneuver 

1. Patient is supine, arm adducted, and elbow flexed 
to 90 degrees 

2. Clinician externally rotates arm until resistance is 
felt 

3. Clinician flexes arm in external rotation 
4. Clinician returns to adducted position 

 

2. Spaso Technique 

1. Patient is supine, shoulder flexed to 90 degrees 
2. Clinician pulls traction 
3. Clinician externally rotates shoulder while 

maintaining traction until relocation is felt 
 

 

3. External Rotation Technique 

1. Patient is supine with arm adducted and elbow 
flexed to 90 degrees each 

2. Clinician flexes shoulder to 20 degrees 
3. Clinician moves shoulder into external rotation until 

reduction is felt 
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4. Milch Maneuver 

1. Patient is supine 
2. Clinician holds arm at the wrist 
3. Clinician abducts and externally rotates arm until 

relocation is felt 

 

5. Chair Method 

1. Patient’s axilla is placed over back of a chair 
2. Clinician holds arm from wrist and elbow 
3. Clinician pulls downward traction until relocation 

occurs 

 

6. Traction-Countertraction 

1. Patient lies supine with a sheet or belt around 
thorax and around contralateral side of affected 
shoulder and clinician 

2. Patient elbow and shoulder are each flexed to 90 
degrees 

3. Clinician applies traction 
4. Typically requires two clinicians 
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7. Scapular Manipulation 

1. Patient is prone with shoulder hanging off the 
table at 90 degrees of flexion 

2. Patient holds weight in hand to provide traction 
3. Clinician rotates scapula medially 

 

8. Stimson’s Technique 

1. Patient is prone 
2. Arm hangs off edge of the table 
3. Manual or weighted traction is placed on the 

hanging arm 
4. Held for 10-20 min until shoulder relocates 

 

9. Hippocratic Maneuver 

1. Patient is supine 
2. Clinician places foot into injured side axilla 
3. Traction is applied while arm is abducted to 30 

degrees 

 

10. Fast, Reliable, and Safe 
(FARES) Method 

1. Patient is supine 
2. Clinician holds arm at the wrist 
3. Clinician slowly abducts the arm while providing 

constant traction and oscillation 
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ABSTRACT 
Telemedicine is a newer concept in medicine that utilizes 
technological devices to provide care to patients. In a society 
already greatly advanced with technology, telemedicine is 
the new frontier in healthcare. Implementing telemedicine into 
current practices will benefit both the patient and the 
provider. The technology utilized with telemedicine has 
demonstrated promise by decreasing patient travel time, 
decreasing lost time from work, increasing patient 
interactions, and increasing interprofessional collaboration. 
The cost of implementation is minimal compared to the cost 
savings that will be accrued from utilizing this technology. 
There are many specialty areas in healthcare where 
telemedicine can be implemented such as primary care, 
surgical, orthopedic, rehabilitation, and evidence-based 
research. An emerging setting for telemedicine is athletic 
training and sports medicine with potential to drastically 
change the profession for the better. Many of the skills 
athletic trainers perform on a regular basis can be completed 
via telemedicine. Regular use of telemedicine can provide 
benefits for the clinician, the patient, and the organization. 
Using telemedicine expedites the speed at which care can be 
provided to aid in patient recovery by limiting restrictions of 
distance or time away from work, life, and sport. Overall, 
telemedicine can advance the medical system by allowing a 
larger number of patients to have access to high quality 
health care similar to that of a face-to-face visit. 
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SUMMARY 
 
CLINICAL PROBLEM AND QUESTION 
 
The use of electronic information and 
communication technologies to provide and 
support health care started as simple audio-only 
consultations following the invention of the 
telephone in 1876.1 Today, telemedicine has 
reflected the innovations of technology to provide 
health care utilizing a wide variety of virtual 
methods. Access to care is an essential aspect of 
patient-based health care, and providers must 
have the ability to make contact with the patient, 
especially when a distance separates them.2,3 It 
was reported that transportation issues such as 
distance, and not owning a vehicle delayed 
medical care for 5.8 million Americans in 2017.4 
Even when transportation is not an issue, the 
increasing costs of outpatient services inhibits 
access for about 1 in 10 adults.5 

Telemedicine allows many populations to benefit 
from health care interactions while maximizing 
time.6 For example, patients that have undergone 
surgery may experience functional impairments or 
may be prescribed opioids, both preventing them 
from operating motor vehicles which limits their 
ability to access providers.7 Medical professionals 
can perform pre-operative assessment, post-
operative care, and follow-up without the need 
for the patient to travel as they often include 
patient education, surgical wound checks, vital 
sign monitoring, or symptom assessments.7 Utilizing 
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telemedicine for health care limits patient travel 
while saving time and money and broadening 
provider reach limited by physical location. 7 
Telemedicine can be used with, but is not limited 
to, video and tele-conferencing, mobile-phone 
images, text messaging, and electronic monitoring 
devices.7 Many studies have investigated 
different aspects of telemedicine within specific 
subsets of surgical care, but none have looked at 
the use of this delivery method for surgical care 
from a larger perspective. Therefore, the purpose 
of this evidence-based review is to explore the 
broad range of telemedicine for surgical care 
with a specific reflection on how the athletic 
training profession may have a role in the use and 
deployment of telemedicine in operative 
management. For athletic trainers, understanding 
the role and benefits of telemedicine is necessary 
for the potential future growth of the profession. 
Specifically, telemedicine has the potential to 
impact the ease of communication with patients 
and the guidance of self-care initiatives for 
athletic trainers.  

SUMMARY OF LITERATURE 

This guiding systematic review included 24 articles 
that assessed telemedicine use before, during, or 
following any type of surgery guided by the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses.7 The articles included were 
mostly prospective observational studies, but also 
included retrospective studies, randomized control 
trials, and pilot studies. The studies reviewed the 
usage of various types of telemedicine technology 
including video and tele-conferencing, mobile 
phone, tablet applications such as Skype, digital 
images, and text messages.7  

Within this guiding systematic review, three types 
of surgical protocols utilized telemedicine, 
including: pre-operative assessment, post-
operative assessment, and conventional clinic 
replacement.7 Articles in the review analyzed the 
comparisons between usual care and 

telemedicine. Those that used some type of 
telemedicine pre-operatively utilized it for 
surgical referrals, diagnosis, review from other 
surgical teams, as well as at home consultation.7,8 
Comparisons between telemedicine and direct 
vision were analyzed for pre-operative means. 
Post-operative telemedicine was utilized by 
providers to assess wounds and medical 
equipment from vascular surgeries, 
appendectomies, total joint arthroplasties, 
ambulatory surgeries, and orthopedic trauma.7 
Post-operative telemedicine also included use of 
at-home medical technology such as surgical 
drains, blood pressure monitors, and electronic 
medication trays.7 Conventional clinic visits were 
replaced with telemedicine to address follow-up 
requirements for various surgeries, such as 
ileostomies, prostatectomies, and pediatric 
urology surgeries.7 Analysis of how telemedicine 
compared to usual in-person visits were assessed 
for both post-operative and conventional clinic 
care.  

SUMMARY OF OUTCOMES 

The outcomes from the guiding systematic review 
identified significant benefits of using 
telemedicine for both the providers and patients.7 
Overall, the experience of using telemedicine in 
surgical care for the providers yielded benefits 
with the ease of transmission of information to 
other hospitals regarding pre-operative details 
from the original patient interaction.6,7 
Additionally, pre-operative surgical care 
performed using telemedicine for diagnostic 
procedures, specifically such as analyzing organ 
structure and function, had the same level of 
provider accuracy as assessments performed 
within a conventional on-site clinic.7 The 
experience for providers using both synchronous 
and store-and-forward telemedicine was positive. 
Improved communications leading to reductions in 
unnecessary transfers and faster access to a 
specialist. Finally, the providers also noted 
improvements with overall surgical care provided, 
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based on fewer complications during surgery and 
a reduced mortality rate.7 

The ability for the patient to conduct pre- and 
post-operative appointments from home saved 
them a trip to the healthcare facility, while also 
enhancing at-home care plan adherence and 
long-term outcomes.7 During the at-home care, 
patients utilized synchronous telemedicine through 
live video and mobile phone communication to 
monitor surgical wounds. Moreover, patients used 
remote monitoring devices like an electronic blood 
pressure cuff and surgical drains for continuity of 
care with their providers.7 Patients also noted a 
strong patient-provider connection using 
telemedicine that resulted in a faster adjustment 
medications as needed.7  

FINDINGS AND CLINICAL IMPLICATIONS 

According to the guiding systematic review, 
telemedicine was found to be useful in surgical 
care. The majority of studies assessed the use of 
telemedicine between providers and patients, 
while one explored the inter-hospital use of 
telemedicine.7 We believe the findings 
highlighted in the summary of outcomes section 
identifies that telemedicine has a place in the care 
of surgical patients by allowing patient education 
and continuity of providers from pre-operative 
care to discharge. The findings also suggest that 
the benefits of telemedicine are two-fold, with 
patients and providers both noting improvements 
in their work and in their health outcomes. Based 
off the findings of this review, athletic trainers 
should continue to explore the implementation of 
telemedicine in various clinical settings.  

To get started with telemedicine in one’s clinical 
practice, technology and equipment must be 
obtained. Previous research exploring inter-
hospital use of telemedicine stated several 
limitations focused on the cost of telemedicine 
technology.7 In one study, the hospital systems 
believed implementing telemedicine would not 
save enough money to be significant for the 

overall cost of the system.7 However, the cost of 
technology to implement telemedicine has 
drastically decreased in the last decade, making 
it more affordable to health care providers and 
patients. For example, mobile phone applications 
and web browser platforms exists that are either 
no cost or low-cost alternatives to larger 
telemedicine systems, while telepresence robots 
are often seen in larger hospital systems. We 
recommend that athletic trainers attempting to 
introduce telemedicine explore these budget-
friendly options, such as Doxy.Me, for their daily 
use.  

It is important to note that as we explore cost-
effective options for telemedicine that we consider 
the privacy and security of the platforms. An 
aspect of care that differs from traditional face-
to-face appointments is the privacy of the 
patient.7 Previous research highlighted that 
athletic trainers, whether they were users or non-
users of telemedicine, were most concerned with 
the privacy of platforms when exploring 
telemedicine opportunities.9 Additional 
precautions and policies should be implemented 
to reduce the threat of patient confidentiality 
being breached.7 Encrypted servers and specific 
telemedicine rooms within the healthcare facility 
can be beneficial in providing private 
telemedicine patient encounters.7 Many of the 
low-cost applications are compliant with the 
Health Insurance Portability and Accountability 
Act (HIPAA) Rules, as well as the Health 
Information Technology for Economic and Clinical 
Health (HITECH) Act. Platforms that are HIPAA 
compliant such as Doxy.me, thera-LINK, VSee, or 
Zoom for Healthcare should be used rather than 
non-compliant platforms like FaceTime, Skype, 
and Facebook Live.  

After the initial cost for startup is considered, the 
guiding systematic review identified that long-
term benefits may involve cost savings from other 
aspects of patient care. Previous research 
analyzing costs of multidisciplinary healthcare 
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team meetings between face-to-face and 
telemedicine methods identified that the actual 
cost per patient was more expensive with the use 
of face-to-face evaluations and telemedicine may 
serve as an alternative.10 While most, but not all, 
athletic trainers do not bill for their athletic 
training services, the cost-savings from using 
telemedicine meetings may come from a reduction 
in missed time from work or additional expenses 
such as driving. For example, outpatient services 
that were conducted using telemedicine in 
comparison to traditional in-person visits saved 
each patient an average of 31.2 miles and 39 
minutes of travel time and $4.26 in travel costs.11 
We suggest that athletic trainers consider the 
long-term cost benefit of adopting telemedicine 
from multiple facets of their patient care, as well 
as the expenses from the patient perspective 
when choosing to adopt telemedicine. 

The findings from the guiding systematic review 
highlighted improvements in the communication 
and collaboration of the healthcare team, as well 
as the patient’s involvement in the process. The use 
of telemedicine has the potential to expand the 
access to specialty physician care and healthcare 
options that may not be directly accessible to 
physical location barriers. The access to specialty 
physician care has a direct influence on the shared 
decision making that shapes the patient-centered 
care approach that athletic trainers hope to 
achieve. Moreover, the connection of specialty 
care via telemedicine may allow the specialists to 
be more accessible. Previous research identified 
that specialists only attended 15% of face-to-
face meetings compared to 100% attendance at 
telemedicine meetings.10 While it is surprising, the 
decreased rate of those specialist physicians 
attending face-to-face meetings was undoubtedly 
due to the burden of travel through direct and 
indirect costs. We believe that telemedicine has 
the potential to improve the efficiency of the 
specialist providers, like orthopedic physicians 
and neurologists for sports medicine, when consults 
are needed on difficult or timely patient cases. 

Increasing the attendance of specialty care can 
improve the quality of the work-ups, as well as the 
overall patient satisfaction of the pre-operative 
education.10 Methods similar to this can be 
transitioned to the athletic training facility as 
collaborating physicians are typically not readily 
accessible, especially in the secondary school 
setting. The access to an orthopedic physician via 
telemedicine can provide student-athlete patients 
with access to a diverse and multifaceted 
healthcare system. The integration of telemedicine 
at the secondary school, college/university, and 
professional sport settings allows for ease of 
scheduling and scheduling preferences for the 
patient and the stakeholders involved in the 
patient’s care plan. We believe that in-person 
collaborations between physicians and athletic 
trainers for patient care can often seem rushed, 
limited in number or pushed to a specific time 
(example: waiting till game day). Time constraints 
for these physicians can be cut down by utilizing 
telemedicine visits to save travel time, as well as 
potentially increasing the number of appointments 
throughout the week.10,11 Athletic trainers that 
experience difficulties with physician 
collaboration should explore telemedicine as a 
creative solution to enhance interactions.   

For the providers, standardization is needed to 
ensure that each patient telemedicine encounter is 
similar in experience. This requires training for the 
providers to learn how to use the system and 
provide care through a different medium other 
than face-to-face.7 The length of the telemedicine 
visits also varied compared to face-to-face visits.7 
The initial telemedicine encounters were longer, 
but as the patient and clinician were more 
familiarized with the process, the appointment 
times decreased.7 State regulations should be 
reviewed prior to a telemedicine encounter to 
ensure the location of the meeting, and to ensure 
that procedures for informed consent and 
documentation are followed. Providers should 
also prepare for and conduct the meeting with a 
professional approach, establishing a webside 
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manner through empathy and eye contact with 
their camera. It is also essential that providers 
dedicate and organize a specific private area 
that is sufficient for telemedicine with adequate 
lighting and sound quality and a stable internet 
connection. We suggest that athletic trainers, 
regardless of athletic training facility size, 
dedicate a space such as their office to 
telemedicine encounters. 

CLINICAL BOTTOM LINE 

There are many options that make telemedicine 
possible for healthcare providers. In the current 
climate with an abundance of technology in our 
society, telemedicine is becoming a part of 
everyday practice. There are significant benefits 
of using technology to provide medical care 
including decreased travel time, decreased 
number of unnecessary visits, and ease of 
communication. Telemedicine can be used in a 
variety of settings and for a variety of clinical 
reasons including wound care, surgical follow-up, 
and initial evaluation, all of which skills athletic 
trainers are qualified to do. Specific to surgery, 
athletic trainers have a direct role in being there 
from time of injury to diagnosis and care planning, 
to pre-operative and post-operative care, and 
finally during return-to-activity and discharge of 
the patient. As athletic trainers are engaged in 
several practice settings, telemedicine for surgical 
care has the potential to improve the job duties 
and experiences for those in both traditional 
(secondary school and college/university) and 
non-traditional (physician practice and hospitals) 
settings. For example, follow-up appointments to 
monitor wounds post-surgery are common practice 
and can be provided via telemedicine.7 This 
method is respectful of the patient and provider’s 
time because these interactions are typically 
short.7  

It is also important to note that most clinicians are 
already using telemedicine without even realizing 
it. When patients send pictures of rashes or post-

surgical scars, the identification of the pathology 
and communication of next steps is technically 
telemedicine. Athletic trainers can use 
telemedicine to communicate with patients who 
may not be able to show up to the athletic training 
facilities for multiple reasons such as being 
bedridden following surgery, taking prescribed 
opioids, and conflicting class schedules. 
Telemedicine can also be utilized in many 
practical ways in the profession of athletic 
training, including wound checks and post-
operative evaluations, but also with initial 
evaluations and therapeutic rehabilitation. 
Additionally, the use of telemedicine allows for 
improved provider communication and 
collaboration with the patient or separately for 
general clinical advancement. Telemedicine 
allows these meetings to happen despite time and 
location constraints. As athletic trainers, we are 
encouraged to improve our patient-centered 
approach to healthcare delivery. Patient-
centered care can be achieved with many 
platforms including telemedicine as it prioritizes 
patient comfort, needs, and improves the ease of 
communication. Overall, the integration of 
telemedicine as a supplement to the practice of 
athletic training specifically for pre- and post-
surgical care, as well as other routine daily 
practices, has the ability to enhance patient 
outcomes and improve the patient-centeredness 
of our interactions. 
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