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EDITORIAL 

By now we have all heard about 

interprofessional and collaborative practice 
(IPCP), also called interprofessional practice (IPP) 
or interprofessional education (IPE). What about 
intraprofessional practice? When was the last time 
that you effectively practiced in a team-based 
setting with other athletic trainers? I am not just 
talking about sharing patients. I am talking about 
deliberately and intentionally co-facilitating 
patient care using each individual athletic trainer’s 
strengths to create a “super provider” capable of 
delivering the best patient care possible to the 
populations we treat. Are you pausing…thinking 
this seems impossible? It is already being done in 
other healthcare professions. Nursing has been 
engaging in intraprofessional practice for years 
and currently has multiple iterations of best 
practice guidelines for intraprofessional 
collaborative practice.1 Through a framework to 
create a collaborative workplace, nursing has 
effectively created a system that maximizes 
health and wellness for nursing and delivers the 
best possible outcomes for patients.1 I see a future 
where we, as athletic trainers, fundamentally shift 
our practice models to create environments of 
intraprofessional collaboration, and that future is 
closer than you think!   
 

 
 
I know what you may be thinking…“This will never 
work” or “Athletic training is different” or even “It 
may work in some settings, but not all.” If these 
are your initial reactions, you aren’t alone. This 
radical shift requires new ways of thinking and 
framing our work in ways we have rarely done in 
the past.  Intraprofessional practice can work in 
any setting. To demonstrate this, imagine with me 
as I describe an alternative reality than that which 
currently exists in most secondary school settings. 
Imagine a world where athletic trainers from 
“rival” high schools provided care to patients at 
both schools collaboratively based on each 
athletic trainer’s specialty areas. The athletic 
trainer from high school A is a specialist in 
orthopedics, while the athletic trainer from high 
school B is a specialist in neurotrauma, and both 
residency trained in their respective areas. A 
patient from high school A comes into the athletic 
training facility reporting the signs and symptoms 
of a concussion. After appropriate evaluation and 
diagnosis of a concussion, the athletic trainer from 
high school A determines that intraprofessional 
referral is necessary and refers the patient to the 
athletic trainer at high school B for treatment and 
rehabilitation from the concussion. Both athletic 
trainers keep the patient at the center of the care 
team and keep their egos out of the health, safety, 
and wellness of patients. They seamlessly 
exchange documentation in accordance with 
Federal regulations and together, return the 
patient to activity with better short, medium, and 
life-long outcomes. This could be as simple as 
practitioner to practitioner consultation, as 
traditional as the patient receiving care at the 
rival high school, or as advanced as telemedicine 
to reduce the burden on the patient and provider. 
 
Try to hold off on that instinct…“Well, that’s not 
MY team!” Remember that the BOC Standards of 
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Professional Practice indicate that the athletic 
trainer “takes no action that leads to or may lead 
to improper influence of the outcome or score of 
an athletic contest or event” (Code of Professional 
Responsibility, Professional Responsibility 3.10).2 
The Standards also state that the athletic trainer 
“practices in collaboration and cooperation with 
others involved in a patient’s care when 
warranted; respecting the expertise and medico-
legal responsibility of all parties” (Code of 
Professional Responsibility, Professional 
Responsibility 3.3).2 Just consider…this is possible 
now! 
 
Are there some structural barriers we must 
overcome? Yes. Are their going to be unexpected 
setbacks? Absolutely. But we must start to shift our 
mindset to be ready to take advantage of 
opportunities for change when they come. Too 
often, and by too often I mean almost always, the 
biggest barrier to substantial change and 
progress in anything (including athletic training) is 
ourselves. We can no longer believe that we are 
healthcare providers within the sport and physical 
activity industry. We are healthcare providers in 
the healthcare industry providing services to the 
sport and physical activity industry. This 
foundational shift in mindset is the first step in 
opening up a world where intraprofessional 
collaborative practice becomes the norm, not the 
exception. 
 
The benefits of intraprofessional practice may 
include the benefits we see with team-based care 
across healthcare such as improved communication 
and partnerships among providers and 
patients;3,4 better response processes in 
addressing the determinants of health;4 improved 
coordination of care;3 high levels of satisfaction 
on healthcare delivery;3,5 and the effective use of 
resources.6 There could even be more benefits of 
effective intraprofessional practice in athletic 
training than we can imagine, due to our unique 
role in the healthcare industry, but we must take 
the first step in this change. 

 
I’m asking each and every athletic trainer to take 
a moment and imagine a future of 
intraprofessional practice in their individual 
setting. What opportunities do you see? What 
challenges can you expect? What beliefs that you 
have about athletic training and your role in 
healthcare are limiting you AND your patients? 
What will you do to overcome those limiting 
beliefs? The responsibility is on us. To change the 
industry we serve, we must change our practice, 
and before we change our practice, we must shift 
our mindset. Let’s shift our mindset and start 
imagining and have conversations about 
intraprofessional practice in athletic training 
today. 
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ABSTRACT 

The following case investigates insidious onset of shin pain in 
a Division I female cross-country runner. Though her initial 
evaluation revealed early onset medial tibial stress 
syndrome, the sequence of events that occurred immediately 
afterwards is what makes this case unique. As the student-
athlete underwent lower extremity rehabilitation to increase 
her mileage, she reported that her pain had plateaued. The 
initial x-ray revealed a periosteal reaction of the posterior 
left tibia. After adhering to the treatment plan for four 
weeks, the student-athlete continued to report significant 
bouts of pain as demonstrated by the Visual Analog Scale. A 
follow-up x-ray revealed a transverse fracture through the 
proximal tibia. It was discovered through teammates that she 
was exercising at the university’s recreation center for up to 
three extra hours per day, despite set limitations by the 
athletic trainers, team physician, and coaches. Her roommate 
also confided in the coaching staff that there were instances 
of the student-athlete deliberately skipping meals, and even 
conducted bouts of binging and purging. The student-athlete 
was immediately removed from team activities and referred 
to the team physician, who reviewed her case and relevant 
medical history. Further, she was referred to additional 
behavioral counseling for disordered eating, obsessive 
compulsive tendencies, and her idealization of weight and 
excessive exercise. Although true exercise addiction is rare, 
the comorbidity rate in patients with disordered eating is 
clinically relevant. The Exercise Addiction Inventory is a 
simple and reliable questionnaire for healthcare providers to 
utilize during pre-participation examinations as a way of 
identifying athletes who may have a related medical history, 
and greater risk of developing comorbidities. 
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INTRODUCTION 

A Division I female cross-country runner with a 

previous history of depression, anorexia, and 
bulimia nervosa presented with increasing left 
proximal shin pain at the beginning of winter 
training. Initial evaluation revealed early-onset 
medial tibial stress syndrome, which was treated 
conservatively for two weeks with instrument 
assisted soft tissue mobilization, as well as 
intrinsic foot, gluteus medius and calf 
strengthening. Despite defined parameters for 
cross-training, in addition to daily rehabilitation 
and treatment, her reporting of pain remained 
relatively high compared to her baseline levels 
at the onset of medical care. As cross-country is 
often defined as an aesthetic sport, this student-
athlete experienced episodes of body 
dysmorphia, depression, disordered eating 
habits, and even unhealthy patterns of excessive 
exercise. At this time, the student-athlete was 
referred to our team physician, nutritionist, and 
behavioral psychology department for further 
evaluation. 

Patient Information 

Patient: The student-athlete is a female cross-
country runner (age=20years; height: 1.91m; 
mass: 56.9kg). She had a previous history of 
bilateral tibial and metatarsal stress fractures 
that began as a freshman in high school and 
occurred intermittently until her senior year of 
college. She was consistently meeting with a 
psychiatrist through the institution for episodes of 
anorexia nervosa and bulimia, which initially 
began upon arrival to campus. The student-
athlete’s parents were well-known 
ultramarathoners – sometimes running up to 80-
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100 miles a weekend which may have added 
additional pressure for her success. In terms of 
family dynamic, she would often report a 
distanced relationship between herself and her 
father, and a heightened desire to please her 
parents. Although she has an extensive medical 
history specifically related to the female athlete 
triad, her parents would often minimize her 
injuries, such as blaming the reoccurrence of 
injuries on inconsistent wear of compression socks 
or inadequate turnover rate in her training shoes. 

Differential Diagnosis and Evaluation 

The student-athlete presented with left shin pain 
of insidious onset. She denied night pain, 
including difficulty falling or staying asleep, and 
denied antalgic gait pain during the first few 
steps after awakening. When asked to point 
where the pain resides, she was able to locate 
the muscle belly of the tibialis anterior. She 
reported that it did not replicate the same pain 
that she experienced previously during her 
numerous stress injuries. In general, she reported 
the most discomfort while ascending and 
descending staircases when her ankle was 
positioned in full plantarflexion. She reported no 
difficulty completing activities of daily living, but 
reported that she could only run one mile before 
the symptoms became bothersome. The 
differential diagnoses list included: chronic 
exertional compartment syndrome, tibialis 
anterior contusion, tibial stress reaction or 
fracture, fibular stress reaction or fracture, and 
medial tibial stress syndrome. With continuation 
of rehabilitation and controlled training 
parameters, her reporting of pain remained 
moderately high. After an additional two weeks 
of rehabilitation, initial x-rays confirmed a left 
proximal periosteal tibial stress reaction, and she 
was again limited in weight-bearing training. 
Approximately four weeks post-imaging, a 
follow-up x-ray revealed a complete transverse 
fracture through her left proximal tibia.  

Body Structure and Function 

Upon examination, she was tender to palpation 
along the muscle belly of the tibialis anterior and 
its insertion of the muscle onto the tibia, but did 
not present with edema surrounding the muscle 
belly, or effusion within the tibiofemoral joint. 
There were no other signs of trauma. A tuning 
fork was placed at her tibial tuberosity and 
along her distal tibial shaft to determine any 
areas of stress-related injury. She denied pain at 
all of the locations that the tuning fork was 
placed. The patient reported pain was a 4/10 
measured with the Visual Analog Scale. When 
compared bilaterally, she demonstrated full 
active and passive ankle and knee ranges of 
motion and were all within normal limits. Manual 
muscle tests demonstrated weakness of the left 
tibialis anterior (4/5), gastrocnemius (4/5), 
medial hamstring (4/5) and gluteus medius 
(4/5). During functional testing, she was able to 
complete calf raises without discomfort, but 
noted localized pain with double leg hopping 
(forward/backward and side-side).  

Activity and Participation 

Due to her medical history, the mileage assigned 
for this specific student-athlete was scaled back 
to 30-35 miles/week, in comparison to the rest 
of the team, which typically completed around 
60 miles. As a high school runner, she was very 
successful at regional and state track and field 
championships. When she initially arrived at the 
university, she presented with a significantly 
smaller frame than when she was first recruited, 
thus leading the coaching staff to believe she 
was suffering from some form of disordered 
eating or possible overtraining. She was referred 
to mental health counseling the following week 
and continued to work with counselors until her 
junior year of college. 

Environmental and Personal Factors 

She had a previous mental health history that 
included depression, anorexia nervosa, bulimia 
and most recently, suicidal ideation. The student-
athlete’s parents were well-known for competing 
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in ultramarathons, and appeared unconcerned 
about the number of stress-related injuries that 
she had accumulated over time.  

INTERVENTIONS 

The physician and athletic trainers outlined a 
structured cross-training plan to maximally 
reduce the amount of force through her shins 
while maintaining her overall fitness. The student-
athlete’s adherence to the treatment plan was 
demonstrated by completing rehabilitation at 
least three times during the week. Despite 
consistent treatment sessions with the athletic 
trainers, her symptoms continued to worsen with 
specified training intervals. When the team 
physician asked her to clarify her symptom 
reporting, she reported lower pain thresholds 
compared to what she reported to her athletic 
trainers and coaching staff. She was to solely 
complete one workout per day for a maximum of 
30 minutes on the bicycle, or 60 minutes in a 
pool setting. Her training progression would 
begin with aqua jogging or supervised bike 
workouts, and then eventually to elliptical and 
anti-gravity treadmill training until she became 
asymptomatic for at least eight weeks. 

OUTCOMES 

Body Structure and Function: Prior to her follow-
up x-ray, she described having a “drop foot” 
sensation while walking to class. Subsequent 
evaluation demonstrated knee joint effusion and 
edema at the proximolateral tibia. A 
neurological screen of the lower quarter was 
completed and proved to be negative. Despite 
rehabilitation to strengthen her gastrocnemius 
and tibialis anterior, she still lacked full strength 
in comparison to the contralateral side (4/5 
manual muscle testing).  

Activity and Participation 

Based on her numerous referrals, and previous 
physical and mental health history, the athlete 
ultimately decided that it was in her best interest 
to dismiss herself from all team activities. She 

was immediately removed from activity and 
referred to our team physician, who then 
referred her to mental health counseling and 
nutrition staff. In order to ensure that she had full 
potential to return to a healthy lifestyle, she had 
access to the same medical treatment that was 
available to her while actively participating on 
the team. Although she was no longer physically 
on the team, she remained active with the 
student-athlete community through an internship 
developed by the nutritional department. She 
volunteered her time by preparing post-practice 
meals, and setting up hydration stations 
throughout various facilities. She remained 
roommates with her previous teammates until her 
graduation the following spring. 

Environmental and Personal Factors 

Over the following weeks, the healthcare team 
was notified of the student-athlete completing 
numerous additional unsupervised cross-training 
sessions lasting between two to three hours at the 
university recreational center. Furthermore, the 
student-athlete’s roommate confided in the coach 
that she observed her skipping multiple meals 
throughout the week, and was behaving similarly 
to previous episodes of binging and purging. 
Even though there were several interventions 
between the student-athlete, coaches, and 
medical staff about the importance of 
compliance to the physician’s recommendations, 
she continued to complete additional workouts in 
secrecy. 

DISCUSSION: 

The literature reports an inconsistent prevalence 
of individuals suffering  from exercise 
dependence (EXD), ranging from 0.3% to 77%, 
yet the co-occurrence rate with persons 
diagnosed with anorexia nervosa is three times 
higher than other diagnoses of disordered 
eating.1-4 EXD is often described as a 
manifestation of uncontrollable exercise, 
increased tolerance, and associated anxiety/ 
depression with withdrawal of activity.2-4 A 



Exercise Dependence and Shin Pain in a Division I Cross-Country Runner: A Case Study 

7 
Copyright © Indiana State University  Clinical Practice in Athletic Training 
ISSN Online 2577-8188 Volume 1- Issue 2 - October 2018

component of EXD related to this patient 
specifically is continuance – the perpetuation of 
exercise despite comprehension of the potential 
to increase the physical deficits and interpersonal 
strains.4 Populations commonly affected by EXD 
include young women, high-performance 
athletes, and high achievers with associated 
body dysmorphia.4-6 Although this patient 
presented with several red flags in relation to 
the female athlete triad, the effects of a possible 
underlying diagnosis of EXD and additional bio-
psychosocial disorders on her initial shin pain 
make this case unique. 

A prominent strength in this case was the close-
knit relationship between the athletic trainers, 
team physician, and coaching staff. By 
maintaining thorough communication, the entire 
staff was able to provide the student-athlete the 
help that she crucially needed. Another strength 
was the willingness of her teammates to discuss 
her irregular eating and exercise patterns with 
the staff. Since it was difficult to know when the 
patient was truthful in her responses, the 
advocacy of her teammates assisted in an 
efficient transition to referral. On the other hand, 
a significant limitation included minimal 
communication with the sports medicine staff and 
the mental health counseling center on campus. 
Since the center is located outside of the athletic 
department, it was difficult for the athletic 
trainers to communicate their concerns and any 
crucial updates directly to the counselors. Another 
limitation includes the inability to control the 
student-athlete’s activity outside of the athletic 
training room and track facilities. Because she 
was able to walk, bike, and run anywhere on 
campus, she had greater capability to complete 
additional workouts, in contrast to someone who 
plays soccer or lacrosse and needs extensive 
equipment or teammates for activity. Lastly, 
there were no patient-reported outcomes 
tracked throughout this patient case beyond 
subjective pain. However, the background and 
psychosocial factors that influenced this case are 
still evident, and can help other athletic trainers 

understand how family and social factors 
influence difficult patient cases.  

CLINICAL BOTTOM LINE: 

Typical red flags in cases related to the female 
athlete triad include accelerated weight loss 
within a short period of time, dark and sunken 
orbitals, brittle nails, dissociation from team 
activities both on and off campus, and co-
morbidities such as depression, anxiety, and 
obsessive-compulsive disorder. Although the 
diagnosis of EXD is rare, there are a number of 
screening tools available for clinicians to utilize 
for the referral process should concerning 
histories present themselves. The Exercise 
Addiction Inventory is a simple survey with 
significant reliability when paired with other 
disordered eating questionnaires.7 Since the 
sports medicine staff did not utilize this scale with 
their current student-athletes, it is something to 
consider for future pre-participation screening, 
especially for student-athletes with relevant 
medical history. In general, athletic trainers 
should be well-educated about the long-term 
health risks of relative energy deficiency in sport, 
and employ supplemental resources when 
working with high-risk teams such as cross-
country, volleyball, and be aware of the effects 
related to aesthetic sports such as gymnastics, 
cheerleading, and swimming on athletes’ mental 
health and overall well-being. 
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ABSTRACT 

The purpose of this disablement model case study was to 
describe the case of a collegiate baseball player suffering 
from an isolated abductor digiti minimi strain. Despite an 
initial decrease in function, the treating sports medicine staff 
was able to provide the necessary care to allow the patient 
to participate in the final games of his career. While the 
anatomy and function of abductor digiti minimi are well 
described in the literature, there is no documentation of 
isolated abductor digiti minimi injuries. In this case, the patient 
injured the medial aspect of his hand when hitting a baseball. 
The patient experienced immediate pain along with the 
sensation of “tightening” throughout the hypothenar 
eminence. The following day the patient reported difficulty 
with sleeping and daily activities due to pain. Although 
fracture tests were negative, the patient exhibited significant 
weakness and pain with fifth finger abduction and flexion 
leading to physician referral. The team physician noted pain 
with active ulnar deviation in addition to previous symptoms. 
At this time, the patient was diagnosed with an abductor 
digiti minimi strain. The patient stated that he was in his final 
season of competition and wished to continue participating 
with his team. The patient consented to a treatment plan 
involving local injection of lidocaine and bupivacaine along 
with compression via Kinesiology Tape®. Using these 
methods, the patient was able to participate in the final two 
games of his career. Following the cessation of baseball 
activities, the patient noted that he had no recurrent 
symptoms or complications from his injury. When prescribing 
treatment for patients in a competitive setting, it is paramount 
that clinicians take into account patient centered values. If 
there is no risk of significant, long term injury, clinicians should 
attempt to provide patients with the means to participate in 
activities if they should desire. 
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Abductor digiti minimi, college and university patient 
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INTRODUCTION 

The abductor digiti minimi is a small muscle that 
makes up a portion of the hypothenar eminence. 
Originating from the pisiform, pisohamate 
ligament, and flexor retinaculum, the abductor 
inserts on the proximal phalanx of the fifth digit 
as well as the sesamoid bone when present. 
Primarily, this muscle is responsible for the 
abduction of the fifth digit.1 The muscle receives 
its neurological innervation from the deep branch 
of the ulnar nerve and vascular supply from the 
ulnar artery.2 Apart from its role in fifth digit 
abduction, no other functions have been described 
for the abductor digiti minimi.   

The abductor digiti minimi has been implicated in 
approximately a quarter of the cases of 
Dupuytren’s contracture of the hand.3 In some 
cases, this compression of the ulnar nerve can be 
caused by the presence of an accessory abductor 
digiti minimi muscle.4 In spite of the abductor digiti 
minimi’s involvement in ulnar nerve pathologies, 
there is no peer reviewed literature describing an 
isolated injury to the abductor digiti minimi.3,4 
Furthermore, without a body of literature, it is 
difficult to create an evidence based approach to 
treating these injuries and the subsequent 
dysfunctions that occur. Thus, it is the purpose of 
this case study to describe an isolated abductor 
digiti minimi in a collegiate baseball player. This 
case will describe the mechanism of injury, 
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diagnosis, treatment, patient reported 
disablements, and outcomes. 

Patient Information 

The patient described in this case is a right 22-
year-old collegiate baseball player who fielded 
the shortstop position. When playing, the patient 
would throw right-handed and bat left-handed. 
The patient had a previous history of surgical 
excision of the hook of the hamate in his right 
hand from the previous year, but was otherwise 
healthy and fully functional. After hitting a 
baseball during competition, the patient 
reported immediate pain along the medial 
aspect of his right hand. Initial evaluation 
revealed moderate pain, but full strength and 
range of motion with all wrist and digit motions. 
For the remainder of the game, the patient was 
able to participate at full capacity, but was 
instructed to report to the athletic training staff 
the following day. 

Differential Diagnosis and Evaluation 

The following day, the patient reported to the 
athletic training clinic complaining of increased 
pain. The patient stated that the pain had 
disrupted his sleep, made it difficult to turn the 
steering wheel of his car while driving to the 
clinic, and was significantly worse than the 
previous day. The patient’s hand was diffusely 
tender to palpation along the medial aspect of 
the hypothenar eminence. While all fracture tests 
were negative, the patient presented with 
enough pain and weakness with fifth digit 
abduction and grip strength that physician 
referral was warranted. At this time, the 
differential diagnosis included: TFCC injury, 
Wrist Sprain, Wrist Strain, Subluxing Extensor 
Carpi Ulnaris. 

Two days after the initial injury during the team 
physician’s evaluation, it was also noted that the 
patient was experiencing pain with ulnar 
deviation. However, the most explicit pain and 
weakness was elicited with resisted fifth digit 

abduction. Following a comprehensive exam, the 
patient was diagnosed with an abductor digiti 
minimi strain. It was at this time that the patient 
expressed his concern regarding his ability to 
participate in the upcoming tournament. His 
concern were compounded by the fact that he 
was in his last year of eligibility, and the 
upcoming tournament represented his last 
opportunity to participate in collegiate baseball. 

With the patient’s desires and values in mind, 
treatment options were discussed, and the 
patient was educated on the potential outcomes 
of all of them. Given that other conservative 
treatment options would have resulted in a 
significant delay in returning to competition, the 
decision was ultimately made to perform local 
injections of lidocaine and bupivacaine at the 
insertion of the abductor digiti minimi prior to the 
upcoming competitions in addition to being 
taped to provide as much compression as 
possible without inhibiting function (Figure 1). 
Kinesiology Tape® was chosen to allow the 
patient the most range of motion possible at the 
wrist while also providing compression. A first 
strip of tape was cut and then applied over the 
medial aspect of the hypothenar eminence with 
50 % tension. A second strip of tape was split 
half way, with the anchor covering the ulnar 
styloid. Once the anchor was affixed, the split 
ends of the tape were then wrapped around the 
wrist medial to lateral in an effort to provide as 
much compression as possible without occluding 
neurovascular structures.   

Body Structure and Function 

Given that the injury was muscular in nature, the 
primary diagnostic tools utilized were strength 
and range of motion tests. At the initial time of 
injury, the patient presented with full range of 
motion and adequate wrist and digit strength 
with only mild pain. However, by the following 
day, the patient’s strength with fifth digit 
abduction had decreased to a 4/5. The patient 
was still able to perform ulnar deviation with full  
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Figure 1: Compression tape for digiti mini strain.  

strength, but noted increased pain from the 
previous day. Additionally, the patient could no 
longer perform the motion without experiencing 
significant pain. 

Activity and Participation 

In order to determine if the patient would be 
able to participate in the upcoming games, 
functional testing was performed consisting of 
hitting and throwing drills prior to the initiation of 
interventions. With the decrease in strength and 
increase in pain, the patient began to experience 
difficulty gripping his bat and throwing with both 
accuracy and velocity. If the patient decreased 
his velocity he could throw more accurately, but 
he expressed concern that this may affect his 
ability to remain competitive at his position. The 
patient stated that he believed that he would be 
able to improve both the accuracy and velocity 
of his throws if his pain levels were decreased. 

Environmental and Personal Factors 

Outside of baseball related activities, the patient 
stated that the pain he was experiencing in his 
hand was affecting his daily activities. 
Specifically, the patient stated that the intensity 
of pain inhibited his ability to obtain quality 
sleep and drive his motor vehicle. Other activities 
that the patient’s hand pain affected included 
being able to type on his computer. The patient 

reported having to change his typing form in 
order to mitigate the intensity of pain he was 
experiencing. This change in form resulted in the 
patient’s homework assignment taking 
significantly longer than it would have otherwise. 
Given the inconveniences created for the 
patient’s in his collegiate activities and in his 
daily life, he wished for his injury to be healed 
as quickly as possible 

INTERVENTIONS 

Three days post injury, the patient was seen in 
the athletic training room prior to his first 
postseason competition. The patient’s skin was 
prepped using an alcohol prep pad, and a 
mixture of lidocaine and bupivacaine was 
injected near the proximal aspect of the 
hypothenar eminence. Two strips of Kinesiology 
Tape® were then used to provide as much 
compression as possible without impeding wrist 
or hand motion. While this technique had not 
necessarily been described in the current 
literature, the clinician used knowledge of the 
structures being taped and the principles behind 
compression tape to approximate the best tape 
job possible for the goals in mind. Follow up 
evaluation revealed that the patient did not 
experience any further pain at rest, or with 
motion, and demonstrated full strength with fifth 
digit abduction and grip strength. The patient 
was then taken to the field to ensure that he 
would be able to grip and swing a bat, and grip 
and throw a baseball. After demonstrating the 
ability to swing a bat without pain, the patient 
then hit off of a tee to provide resistance to his 
swing. Once the patient had passed this sport-
specific testing, the patient was cleared to 
participate in the day’s competition. 

OUTCOMES 

Body Structure and Function 

The patient was able to regain fifth finger 
abduction, wrist ulnar deviation, and grip 
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strength after the application of lidocaine and 
bupivacaine injections in combination with 
compression taping at the proximal aspect of the 
hypothenar eminence. Along with the recovered 
strength, the patient noted that there was little to 
no pain for roughly three hours post injection. 
However, after the three hour time frame had 
elapsed, his pain gradually increased again. 
When asked, the patient said this period of 
relatively pain-free activity was enough to allow 
him to comfortably and effectively participate in 
his competitions at full function. 

Activity and Participation 

Through the use of the proposed treatment plan, 
the patient was able to participate in the final 
two contests of his career. While participating, 
the patient was able to perform at a high level 
and maintain the standard of performance he 
had throughout the season. The patient noted 
that if any of the competitions had gone longer 
than their regulation length, he may have had 
increased difficulty in completing in them, but 
had no severe issues completing a standard 
game. 

Aside from baseball, both sleeping and activities 
of daily living that required gripping or fifth 
digit abduction continued to bother him. If the 
injury had taken place during the regular season, 
the patient may have required considerations 
from his instructors regarding completion of 
course work that required a large amount of 
typing or writing. Fortunately, the academic year 
had concluded by this point in the season, and 
the patient was not required to perform 
extensive writing or typing that might have 
exacerbated the symptoms of his injury. Within a 
week of completing his final season, the patient 
reported significant decreases in pain following 
relative rest combined with regular icing and 
NSAID usage, and was pain free by the two-
week mark. 

Environmental and Personal Factors 

Given the patient’s expressed desire to 
participate in the final competitions of his 
playing career, he remained stringently adherent 
to all appointments and measures taken to allow 
him to participate. While the patient reported a 
slight increase in pain from baseline following 
each of the two competitions, he stated that is 
was well within tolerable limits if it meant he was 
allowed to continue to play. Furthermore, the 
patient was not allergic to lidocaine, 
bupivacaine, or the adhesive from the 
Kinesiology Tape®. As such, the patient suffered 
from no adverse effects from the chosen 
treatment course. 

DISCUSSION 

This case describes the diagnosis and 
management of a patient suffering from an 
isolated abductor digiti minimi strain. While the 
abductor digiti minimi’s involvement in other 
pathologies has been described, there is no 
documentation detailing strains to the muscle and 
the treatment thereof.3,4 Fortunately, this case 
resulted in a positive outcome for the patient 
which allowed him to achieve his goals. However, 
the short timeframe did not allow for a 
measurement of progression of the injury while 
continuing participation in baseball. Had this 
injury occurred at a different phase of the 
season, the clinician would have been able to 
attempt other conservative treatments and chart 
the progression of the patient’s outcomes in order 
to determine the best possible course of 
treatment in future instances. This means that the 
case presented may not be generalizable for 
clinicians seeking to care for a patient with a 
similar injury over a longer course of time. 
Further research is required to determine the 
best practices for managing an acutely strained 
abductor digiti minimi in a patient who requires 
above average dexterity to complete their daily 
activities. 

Overall, the choice of intervention (i.e. local 
anesthetic injection and compression taping) was 
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chosen due to the short timeframe in which the 
patient had to recover from his injury. Had the 
patient had prospects of playing past the current 
season, there may have been other 
considerations when determining the course of 
treatment. Additionally, if the patient had been 
required to continue typing for his academic 
work there may have been a need for other 
interventions, including discussions with instructors 
of alternate methods for the patient to complete 
his assignments. Ultimately, the patient’s 
symptoms were able to resolve with cessation of 
activity, and no adverse outcomes were 
reported. 

CLINICAL BOTTOM LINE 

Within the scope of clinical practice, it is entirely 
possible for clinicians to encounter injuries and 
conditions that are not well described in the 
literature. In these instances, clinicians must rely 
on their expertise along with patient-reported 
measures and values. When relying on these 
facets of clinical care, evaluation and re-
evaluation of the clinician’s treatment and 
rehabilitation plan are crucial to achieving 
optimal patient outcomes. When prescribing a 
course of treatment for patients in a competitive 
setting, it is paramount that clinicians take into 
account patient-centered values. While the goal 
of clinicians should be to provide patient-
centered care, they must also incorporate patient 
education as much as possible. By providing a 
patient with as much information as possible 
regarding potential outcomes of a chosen 
treatment program, the clinician can hopefully 
mitigate at least some of the potential conflicts of 
interest that may occur in such a scenario. If there 
is no risk of significant, long-term injury, clinicians 
should attempt to provide patients with the 
means to participate in activities if they should 
desire. 
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COMMENTARY 

Outcome measures gauge intervention 
effectiveness in an evidence-based, patient-
centered practice. Patient-rated outcomes (PROs) 
are tools to measure the perceived effectiveness 
of a clinician’s practice, while serving as 
instruments to improve clinician-patient 
communication and health-related quality of life 
(HRQoL).1,2,3 While clinicians may recognize the 
importance of PRO usage in practice, adoption 
into practice can be perceived to be burdensome. 
In one study, only 26% of the sample of athletic 
trainers used PRO measures regularly in practice.4 
The assortment, variation, and abundance of 
available measures can be defeating to a 
clinician who is a novice at utilizing PROs. 
Clinicians may lack knowledge regarding PRO 
usage and interpretation, and may struggle with 
developing the habit of using the instruments in 
practice. Furthermore, they may lack an 
understanding of how to interpret PROs for their 
unique patient populations. The purpose of this 
paper is to introduce and discuss valid PROs that 
can be used easily across most athletic training 
patient populations, and to present a model to  

Copyright © by Indiana State University      
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begin implementing the use of these PROs in 
practice.   

PATIENT-CENTERED CARE 

Outcome measures are an essential part of whole-
person care, “comprehensive care that considers 
and addresses all aspects of disability, from the 
impairment of body structures and functions to 
activity limitations and participation restrictions.”4 
Outcome measure collection is a crucial aspect of 
patient-centered care for several reasons. First, 
for individual patients, using outcome measures 
provides means for patient-clinician 
communication about HRQoL factors beyond 
primary complaint, such as social and economic 
well-being.1 Clinicians may become aware of 
information about symptoms not discussed during 
the history, symptoms whose severity was 
downplayed, or symptoms which are difficult to 
discuss.3 Secondly, outcome measure collection can 
be used to investigate the effectiveness and 
efficacy of clinical care by individual healthcare 
practitioners, clinics, programs, or hospitals, and 
particular treatments and interventions.1 Finally, 
outcome measure collection improves quality,1 
evaluating and making changes in clinical care,1 
and determining the effects of translational 
research into practice.5 

While athletic training clinicians are already 
adept at gathering clinician-oriented outcome 
measures such as range of motion and manual 
muscle testing, researchers and educators urge 
clinicians to begin collecting PRO measures.4 
Generic patient-rated outcome measures address 
a broad range of health concepts, focus on 
HRQoL, and cover a wide variety of health 
domains.6 Patient-rated outcomes can also be 
specific measures, such as region-specific (ankle, 
shoulder), disease specific (migraines, asthma), or 
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dimension-specific (pain, fear avoidance) 
instruments.6 Patient-rated outcomes provide the 
patient perspective and a valuable indication of 
the effects of the patient’s condition on HRQoL.4 
Benefits to PRO use include providing information 
central to patient-oriented evidence that matters 
(POEM), advancing the athletic training 
profession, and enabling evidence-based athletic 
training practice.6 Patients’ perceptions of 
improvement or perceived degree of change may 
exert an important influence on reports of 
satisfaction of care.7 Clinicians may use data 
generated by PRO measures along with clinician-
rated measures such as range of motion and 
strength tests as part of an overall clinical 
outcomes management plan to assess their clinical 
care and improve their athletic training 
practice.2,6,8 These benefits support the immediate 
adoption of PROs into clinical use.  

The general population of athletic trainers, 
however, has thus far failed to adopt PROs in 
practice. Valier et al. reported that 74% (n=311) 
of athletic trainers who completed a survey about 
PRO use in practice (n=421) indicated they did 
not use PRO measures.4 This finding is similar to 
trends in other rehabilitation professions. Nicholas 
et al. reported that 52% of clinicians failed to 
record standardized outcome measures at 
discharge during a 12-month mandatory 
reporting period.9 Barriers identified in the 
implementation and use of PROs include confusing 
to the patient, time-consuming for the clinician, and 
lack of clinician knowledge.9 The large variety 
and different classifications of PROs is one reason 
why PRO use is burdensome to clinicians in routine 
practice.6  

EVALUATING THE UTILITY OF A PATIENT-
RATED OUTCOME MEASURE  

Two elements of a PRO to consider before 
implementing a specific measure in practice are 
essential elements and clinical utility.8 Essential 
elements involve psychometric measures of the 
soundness of the instrument and its development.8 
Psychometrics and clinimetrics are the 
methodologies used to develop and evaluate 
instruments such as PROs (Table 1).10 These 

methodologies are evaluated for a PRO for a 
wide range of conditions, because the instrument 
may respond differently in varying populations 
with varying severity. Two important types of 
validity are content validity, the extent items in 
the instrument assess the same content, and 
construct validity, how well the instrument 
measures a theoretical construct.9 Reliability is a 
measure of consistency under repetition of 
constant conditions.11-13 Responsiveness is a 
measure of how well the instrument measures 
change over time.12,13 Clinical utility involves the 
acceptability, feasibility, and appropriateness of 
using the PRO in clinical practice.8 The clinician 
must determine if the instrument is useful, time- 
and cost-effective, and acceptable to both 
himself and the patient.8 Clinicians use the 
minimal clinically important difference (MCID) to 
measure change. The MCID is a threshold value 
for change that a patient considers worthwhile 
and meaningful.14 For example, the MCID for the 
numeric pain rating scale (NRS) is generally 
considered to be 2 points on a scale from 0 (no 
pain) to 10 (worst imaginable pain). Once a PRO 
has been selected that meets both the essential 
elements and the clinical utility, the 
implementation into practice becomes easier.  

GENERIC PATIENT-RATED OUTCOME 
MEASURES  

When clinicians decide to incorporate PROs into 
practice, setbacks may arise in difficulty choosing 
which measures to use. The sheer number of 
available instruments may leave the clinician 
feeling overwhelmed before beginning. A good 
starting place for the novice PRO user is generic 
measures because they are designed to be 
appropriate to a wide range of patients.18 
Generic patient-rated outcome measures are 
defined as “scales intended to measure a broad 
range of health status facets.”6 Benefits to generic 
PROs include applicability to a wide range of 
patients, ability to compare across groups, and 
the establishment of normative values within 
practice.6 Generic PROs provide the athletic 
trainer information about both individual patient  
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Table 1. Psychometric Measures in Patient-Rated Outcome Scales 
Psychometric 
Measure 

Definition 

Validity The soundness or correctness of an 
instrument in measuring what it is 
designed to measure8,10,11,15-18 
 
 
 
 
Does it measure what it is 
supposed to measure? 

Must be established for each target 
population8 
Correlation Coefficient Values:19 
-1.0:  Perfectly negative correlation 
-0.8:  Strongly negative correlation 
-0.5:  Moderately negative correlation 
-0.2:  Weakly negative correlation 
 0.0:  No association 
+0.2:  Weakly positive correlation 
+0.5:  Moderately positive correlation 
+0.8:  Strongly positive correlation 
+1.0:  Perfectly positive correlation 

Content Validity The extent to which the items on a 
measure assess the same content, 
or how well the content material 
was sampled8,10, 18,20,21 
Do experts/patients think it 
measures what it is intended to 
measure?   
Has it been tested on a large 
enough sample population?  

May be evaluated by expert panel and/or 
patients8,10 
 

Criterion Validity The extent to which a statistically 
significant relationship exists 
between the measure and a 
criterion15,18 
Does it correspond with a “gold 
standard” measure?  

Gold standards are difficult to find for PROs 
because there is wide variation8,10 
Often evaluated in comparison with other PROs 
or clinical data22 

Construct Validity The extent to which a measure 
evaluates the theoretical construct 
or trait8,10,17,18,20 
If it is intended to measure a 
particular construct (e.g. pain, 
function), is that what it measures?  

Must be established for each population8 

Reliability The measure of consistency of 
date when measurements are 
taken more than once under the 
same conditions8,15, 17,18,20  
If nothing has changed in the 
patient’s condition, is the score the 
same from one point to another? 

Establishes that changes observed are due to 
intervention and not problems with the 
instrument18 
Reliability Ranges:23 
     0.00-0.10:  Virtually no reliability 
     0.11-0.40:  Slight reliability 
     0.41-0.60:  Fair reliability 
     0.61-0.80:  Moderate reliability 
     0.81-1.0:    Substantial reliability 

Test-Retest 
Reliability 

The reliability of a patient’s 
response when the instrument is 
administered multiple times24 
If a patient’s health status does 
not change, will the answers 
remain the same? 

Reflects patient’s condition rather than 
instrument error8,18,24 
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Table 1. Psychometric Measures in Patient-Rated Outcome Scales (Continued) 
Internal 
Consistency 

The reliability of the items within 
the scale8,18,24 
Do all items in the instrument 
measure the same health domain? 

Homogeneity of the questions related to a 
specific health domain8 

Responsiveness The instrument’s ability to detect 
change over time7,15,16,20, 21,25 
Does it measure change?  If no 
change occurs, does it remain 
static? 

Instrument must detect changes over time that 
matter to patients18 
 
Can be measured statistically or clinically8 

Standard Error of 
Measurement 
(SEM) 

The variation in score due to error 
rather than true observed 
change8, 11,14 
How much change is due to error? 

Point values associated with scale8 
 

Minimal 
Detectable 
Change (MDC) 

The smallest change that can be 
measured above that which would 
occur due to error8,11,20,26,27 
How much change is due to 
genuine change? 

Point values associated with scale8 

Minimal Clinically 
Important Change 
(MCID) 

A threshold value representing 
change that is considered 
meaningful and worthwhile by the 
patient8,14,20,24,28,29 
What amount of change is 
meaningful to the patient? 

Point values associated with scale8 
Important because clinical measures of 
improvement are not necessarily meaningful to 
patients, or may not correspond to patients’ 
perception of improvement or deterioration14 

care and overall practice trends.8 Disadvantages 
include information without sufficient detail to 
assess specific patient condition, lack of 
relevancy to some conditions, and less sensitivity 
to change from an intervention than specific 
scales.6 Commonly used generic PROs are the 
Short-form Health Survey, Sickness Impact 
Profile, Child Health Questionnaire, and 
Pediatrics Outcomes Data Collection Instrument.6  

Several PROs are applicable in the athletic 
training setting. The numeric pain rating scale 
(NRS) is commonly collected during history intake 
in practice, and can be used as a PRO.30 The 
global rating of change (GRoC) is another easy-
to-implement scale that can be adopted into 
practice.22,31 Further, two generic scales may be 
useful in athletic training because they were 
designed for physically active populations 
experiencing musculoskeletal injuries: the Patient-
Specific Functional Scale (PSFS)32 and the 
Disablement in the Physically Active scale 
(DPAS).24 These generic PRO measures may be 

used individually or in conjunction to increase the 
clinician’s understanding of the patient’s functional 
status, disablement, and HRQoL. 

FOUR GENERIC PATIENT-RATED OUTCOME 
MEASURES TO CONSIDER IN PRACTICE:  

Numeric Pain Rating Scale (Table 2) 

Pain is one of the primary reasons patients seek 
medical attention.15,30 Each patient presents with 
a different pain experience that is complete and 
multidimensional,15 and the clinician cannot 
compare the meaning of one person’s pain to 
another.33 The NRS can be used to compare the 
intensity of pain from one time point to another. 
The NRS is an 11-point scale with no pain as its 
lower anchor (0) and worst pain imaginable as its 
upper anchor (10).15,17,30,33-43 The numeric values 
lack word assignment, allowing each patient to 
assign importance at each level based on life 
experience and interpretation.33 The clinician can 
establish a time frame when asking the patient to  
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rate pain, such as best, worst, current, at onset, on 
average, during the last 24 hours, on average  
during the past 2 days, etc.15,30,33 A reduction of 
score by any patient indicates improvement.33 In  
athletic training practice, the NRS may be used to 
evaluate immediate changes in the patient’s pain 
from before to after intervention as well as over  
the duration of care for a particular injury or 
illness.  
 

Global Rating of Change Scale (Table 3, 
Appendix 122) 
 
Health-related quality of life (HRQoL) may be 
difficult to measure as a multifaceted construct. 
The GRoC is a quick and simple scale used to 
measure self-perceived change in HQoL.31 Unlike 
other outcome measures which are designed to 
evaluate a specific dimension of health such as  

Table 2:  Psychometrics for Numeric Pain Rating Scale (NPRS). 
PURPOSE Measure perceived intensity of pain15,30,36,37 
GENERAL DESCRIPTION 11-point interval scale ranging from no pain to worst 

pain imaginable15,17,30,36,38 

METHOD OF COLLECTION Verbal38 
TEST-RETEST RELIABILITY  
(Intraclass correlation coefficient 2,1) 
            

Fair reliability:   
     0.5944  
Moderate reliability:   
0.63 for last 24 hours, 0.70 for 2-day average 35 
0.63, CI95%:0.28-0.8645 
0.7417 
Substantial reliability:   
 0.9225  

VALIDITY 
(Spearman’s R) 

0.74, p<0.001: High validity34 
(Strong positive correlation) 

SEM 1.07 (90%CI)17 
0.86 (95%CI)25 
1.5 (95% CI: 1.3-1.6) 24 hours; 1.3 (95% CI: 1.1-1.4) 
2 day35 
1.7 (unchanged condition), 1.8 (minimum change in 
condition)44 
1.453 Back and buttock, 1.58 Thigh and leg 46 

MDC 
 

2.517 
2.425 
3.5 (31%) 24 hours; 3.0 (27.3%) 2 day35 
4.144 
3.69 Thigh and leg, 3.39 Back and buttock46 

Minimum Clinically Important Difference 
Low Back Pain 4.025 

2.041 
1.047 

Shoulder Pain 1.117 
2.239 

Patellofemoral Pain 1.240 
Acute Pain 1.337 

1.438 
Fibromyalsia Pain 2.143 
Cervical Radiculopathy 2.244 

Average MCID (from these studies) is 1.5 
MCID for clinical use (based on these studies): 2.0 
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pain or function, the GRoC allows patients to 
provide a global rating of their overall health 
status by choosing what is most important to 
them.22 The GRoC consists of a single question 
requesting the patients to assess their change on 
a designated scale from a previous time point to 
the current time point.13,14,48,49 Various numeric 
scales (i.e., 7-, 11-, and 15-point scales) have 
been used in research.31   Based on clinometric 
properties, there isn’t a difference in 
responsiveness among the different point scales; 
however, the 11-point scale may be easiest to use 
in clinical practice because it aligns with the 11-
point NRS and has similar values (e.g. MDC and 
MCID) to the NRS.22 There are indications that 
recall bias, i.e. inability to recall the initial status 
after a period, affects the accuracy of the GRoC. 
13,14,48,49 The GRoC can be meaningful in the 
athletic training setting when used in conjunction 
with other generic and regional PROs 

Patient-Specific Functional Scale (Table 4, 
Appendix 232) 

Stratford et al.32 developed the PSFS in 1995 to 
provide a resolution to the following problems 
they observed in the implementation of PROs in 
orthopedic practice. First, clinicians’ caseloads 
were too varied to support the use of any one, 
two, or multiple questionnaires.33 Secondly, 
traditional health status measures lacked 
adeptness at providing valid assessment for 

patients functioning at a high level of 
independence.32 Finally, available measures of 
improvement did not necessarily emphasize the 
patient’s concept of improvement over that of 
clinician perceived improvement.32  The PSFS is a 
self-reported, patient-specific measure designed  
to assess functional change primarily for patients 
suffering from musculoskeletal disorders.20  
 
The format of the PSFS is simple and easy to 
administer. Patients identify 3-5 important 
activities that they are unable to perform or with 
which they are having difficulty due to their 
injury.32 Each activity is rated from 0-10 
regarding the current level of difficulty, with the 
lower anchor (0) indicating that the patient is 
“unable to perform activity” and the upper anchor 
(10) indicating an ability “to perform activity at 
pre-injury level.”32 The PSFS is administered 
before intervention occurs to maximize focus on 
functional activity instead of impairment.51 Post-
intervention, the PSFS may be re-administered, 
and the identified activities may be used 
throughout the treatment duration to assess 
change.33 However, the patient may nominate 
new activities that arise when completing the PSFS 
during follow-up visits.32 The structure of the PSFS 
renders it extremely adaptable to the patient’s  

Table 3:  Psychometrics for Global Rating of Change (GROC) Scale 
PURPOSE Measure overall health status based on what is important to 

the patient22,31 
GENERAL DESCRIPTION Recall-based questionnaire of well-being based on 

progress since initial treatment encounter22,48 
15-point scale ranging from “a very great deal worse” (-7) 
to “a very great deal better” (+7)22,48  
*May also use 11-point scale (-5 to +5)22 

ANTICIPATED TEST LENGTH Seconds 
NUMBER OF ITEMS One item22,31,48  
METHOD OF COLLECTION Verbal,22 paper,22 electronic 
TEST-RETEST RELIABILITY  
(Intraclass correlation coefficient 2,1)  

Substantial reliability:   
     0.90, CI95%:0.84-0.93 for 11-point scale16 

VALIDITY  
(Spearman’s correlation) 

0.72, p<.05 for 15-point scale16 
0.87 for 7-point scale50 
(Strong positive correlation) 

SEM None reported 
MDC .45 on 11-point scale22 

Minimum Clinically Important Difference 
MCID for clinical use:  222 
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Table 4:  Psychometrics for Patient Specific Functional Scale (PSFS). 
PURPOSE Determine functional activities most important to an individual 

patient with associated rating of difficulty20,52-55  
GENERAL DESCRIPTION 11-point interval scale rating patient-specified functional activities 

from 0 (unable to perform activity) to 10 (can perform fully)32,52-54  
ANTICIPATED TEST LENGTH 2-6 minutes51,55 
NUMBER OF ITEMS Patient-dependent (3-5 activities chosen by the patient) 20,32,55  
METHOD OF COLLECTION Written32,55  
TEST-RETEST RELIABILITY 
(Intraclass correlation coefficient 
2,1) 

Slight reliability:   
     0.17 (average)44 
Fair reliability:   
     0.59, CI95%:0.23-0.8146 
Moderate reliability:   
     0.71, CI95%:0.51-0.8453  
     0.73, CI:0.49-0.86 (Individual Activity 1),  
     0.75 CI:0.56-0.87 (Individual Activity 2)56 
Substantial reliability:   
     0.82, CI95%:0.54-0.9345  
     0.84, CI95%:0.78-0.8851 
     0.86, CI:0.74-0.93 (Individual Activity 3)56  
     0.87, CI95%:0.72-0.9457  
     0.91, p<0.0525 
     0.92, CI95%(lower limit):0.78 (average),  
     0.91, CI95%(lower limit):0.77 (Individual 
                Activities)58  
     0.9732  

VALIDITY (Pearson’s R)  0.77, CI95%:0.61-0.89, p<0.00251   
(Strong positive correlation) 

SEM 0.525 
0.4132  
1.545  
1.0346 
1.3, CI90% (individual activity); 0.62, CI90% (average score)51 
0.3557  

 
MDC 

1.425  
3.3, CI90% (average)44 
2.145 
3.446  
2.5 (individual activity); 1.5 (average score)51 
2.9, CI95%:1.7-4.253 
0.9757  
2.0 (individual activity)58  

Minimum Clinically Important Difference (all reported on average score) 
Low Back Pain 2.325  
Cervical Radiculopathy 2.244 

2.0 (Sensitivity 0.95, CI95%:0.77-0.92, Specificity 1.0, 
CI95%:0.82-1.0)45 

Spinal Stenosis 1.346  
Upper Extremity  1.2 (Sensitivity 0.88, Specificity 0.79)53 
Shoulder Complaint 1.2957 
Musculoskeletal Injuries  1.3, 2.3, 2.7 (small, medium, large change)59  

Average MCID (for average score based on these studies) is 2.1 
MCID for clinical use (based on Stratford’s original report): 2.0 average score; 3.0 for single activity 

score32,55  
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needs and priorities, further enhancing its 
applicability in athletic training practice. To be 
effective in improving patient care, PSFS scores 
from follow-up visits are compared to those on the 
initial administration of the scale.  

Disablement in the Physically Active Scale 
(Table 5, Appendix 324) 

 The Disablement in the Physically Active (DPA) 
scale was developed by athletic training 
researchers and is “derived from a disablement 
framework that includes measures of impairment, 
functional limitations, and disability.”24 The scale 
is multidimensional, incorporating measures that 
evaluate impairments, functional limitations, and 
disability.24  The DPA scale has enhanced value 
because it includes psychosocial measures.24 The 
DPA scale is an excellent tool to begin use of 
outcome measurement in clinical practice because 
it was developed specifically for and by athletic 
trainers. The format of the scale involves 16 
questions.24 Questions are rated on a scale of 1-
5, where 1 indicates that the patient does not 
have this problem and 5 indicates that the patient 

is severely affected by this problem.24 Scores for 
each question are added, then 16 is subtracted; 
thus the total score can range from 0-64 where 0 
indicates no dysfunction and 64 indicates severe 
dysfunction.24  

PRACTICAL USE OF PATIENT-RATED 
OUTCOME MEASURES  

Hankemeier et al.61 investigated the use of PROs 
in athletic training practice, finding that most 
respondents were unfamiliar with various PRO 
measures and rarely implemented them in 
practice. Their results were consistent with those of 
Valier et al,4 who reported that 26% of the 
athletic trainers responding incorporated PRO 
measures in patient care. Hankemeier et al.61 
proposed increased knowledge, behavioral 
change, organizational support, and professional 
responsibility to increase the use of PROs in 
athletic training practice. A central factor in the 
adoption of PROs in clinical practice is the 
intention to do so; the willingness and effort 
clinicians plan to exert.62 One method to increase 
knowledge about PROs is the publication of 

Table 5.  Psychometrics for Disablement in the Physically Active (DPA) Scale. 
PURPOSE Generic measure of health used in the evaluation of 

physically active individuals with musculoskeletal injuries 
measuring impairment, functional limitations, disability, 
and quality of life24,26,60  

GENERAL DESCRIPTION 6-item instrument with each response based on a 5-
point Likert scale from 1 (no problem) to 5 (severe).  
Once scored, 16 points are subtracted from total score.  
Score ranges from 0 to 64, with higher scores 
representing lower levels of HRQoL status24,26,60  

METHOD OF COLLECTION Written24,26,27, 60  
TEST-RETEST RELIABILITY (Intraclass correlation 
coefficient 2,1) 

Moderate reliability:  
     0.7926 
Substantial reliability: 
     0.94, CI95%:0.89-0.9724  

VALIDITY (Pearson correlation)  -0.75, p<0.001 (acute injuries)24  
-0.71, p<0.002 (persistent injuries)24 
(Strong negative correlation) 

SEM 4.526  
MDC 12.4826  

Minimum Clinically Important Difference 
Acute Injuries 924  
Persistent injuries  624  
MCID for clinical use based on Vela & Denegar, 2010: 6 for persistent injuries, 9 for acute injuries24 
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easyto-use and read guidelines regarding 
specific PRO measures.  These publications may 
reduce clinicians’ burden in researching measures 
to use. Clinicians may be more likely to adopt the 
use of PROs in practice if they perceive a 
professional obligation to do so.62 Employer 
requirements, as well as National Athletic Trainers’ 
Association position statements, may help increase 
PRO collection in practice.61 Step-by-step 
guidelines to ease the adoption of PROs into use 
is necessary to support behavior change as well 
as knowledge. 

One practical guideline for adopting PROs into 
practice is to use measures that most likely reflect 
the effects of the athletic training intervention.63 
The NRS, a measurement of pain intensity, is 
routinely collected during history and can easily 
be transformed into an outcome measure by 
asking for NRS scores after intervention and 
across subsequent patient encounters. The PSFS 
scale to assess function can be adopted into the 
history portion of evaluation, then re-
administered after intervention and subsequent 
encounters. The clinician can use NRS and PSFS 
scores together to form a multifaceted 
understanding of the patient’s pain and function. 
After intervention, the GRoC is administered to 
gain understanding of the patient’s experienced 
change. Although all three of these measures can 
be printed to add to the patient’s file, they do 
not require pen and paper and are therefore 
easily administered during on-field evaluations, 
as well as in a clinic-based setting. The DPAS 
does require pen and paper, and can be 
administered while the clinician is preparing for 
the evaluation, then administered at regular 
intervals during the patient’s rehabilitation 
progression. Overall, the administrative burden 
in using these PROs is low. (See Table 6 for 
advantages and disadvantages of each PRO 
listed.) 

The following steps may be taken to adopt these 
PROs into clinical use: 

1. When possible, incorporate PROs into 
electronic health record (EHR) platforms to 
save time and improve direct care. 2,67 Some 
scales have not been validated for electronic 
use and scores may vary between paper 
and electronic versions, so clinicians who 
chose to incorporate PROs into electronic 
format must switch between formats for a 
given patient. 

2. Use patient portals, tablets, or clinician 
terminals to collect PROs such as the DPAS 
before a visit or before beginning 
evaluation,2,67 or have pen and paper 
versions available at check in.  Alternatively, 
DPAS forms may be kept with evaluation 
form, SOAP notes, or near regularly used 
evaluation tools (e.g. goniometers).  

3. Use the most actionable, relevant PROs with 
fewer than 30 questions.67 Together, the NRS 
(current, best, worst, average), PSFS (3-5 
specific activities), DPAS (16 questions), and 
GRoC (1 question) include no more than 26 
questions, most of which can be collected 
during the routine history. 

4. Incorporate NRS scores (best, worst, 
average, current) and PSFS scores into 
standard evaluation and rehabilitation 
documents (e.g. flow sheets). 

5. Make the PROs relevant to the patient by 
reviewing the patient’s responses in real time 
and asking follow up questions as part of the 
evaluation. 2,67 

6. Create a sheet with MCIDs for all four PROs 
or print out accompanying tables.  

7. Evaluate patient flow through the athletic 
training clinic for each clinician to identify key 
personnel involved in and appropriate timing 
for the administration of PROs.2,3 When all 
staff members are committed to the collection 
of PROs, they can work together to determine 
the best point of collection, analysis, and 
integration into patient encounters.3 
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PRACTICE IMPLICATIONS 

The consensus in the literature indicates each of 
these PRO measures may be used in conjunction 
with other generic measures as well as specific 
measures related to the patient’s injury. Both the 
DPAS and the PSFS are developed specifically 
for the patient population treated by athletic 
trainers and are therefore most applicable. 

As novice PRO users adopt these measures into 
their practice, individual patient care will likely 
improve as they become more competent and 
comfortable with their use. Clinicians may 
improve their practice using the information 
gleaned in regular PRO measurement. Once the 
athletic trainer becomes adept at the use of 
these generic measures, more specific measures 
may be integrated as appropriate. 

 

 

Table 6:  Advantages and Disadvantages of Specific Generic PROs. 
 ADVANTAGES DISADVANTAGES 
NRS Commonly used15,17,33  

Simple to score15,34,37  
Quick38  
Easy to administer and 
record15,30,34,36-38  
Individuals who are older or less 
literate, or have sustained trauma or 
lack intact motor skills, can easily 
complete the scale35,36,38 
 

Only measures one dimension (intensity) of a 
multifaceted, complex, and contextual 
symptom15,30  
Has less ability to detect change than self-
reported functional measures35  

GRoC Quick22 
Applicable to wide ranges of patient 
populations22 
Easy to understand22 
Strong clinical relevance22 
Adaptable22,31  
Measures deterioration as well as 
improvement22  

Relies on patient’s estimates of previous health 
status22,31,48  
Patients may demonstrate recall bias (basing 
previous health status on current status)22,31,48 
Scores may fluctuate with repeated measure48  
Only correlated to functional measures up to 3 
weeks48  

PSFS Patient specific20,32, 51,55,64  
Fast and Efficient20,51,55  
Easy to use20,32,65  
Able to assess important change over 
time32  
Formalizes questions asked during 
routine evaluation32,66  
Aids clinicians in planning treatments 
and evaluating progress51,55,64 
Applicable to a variety of clinical 
presentations and demographic 
populations58  

Difficult to compare between patients20,53,54,58 
Little range available on the scale for patient 
to describe decreased ability when condition 
deteriorates51  

DPAS Specifically designed for use among 
the physically active24, 27,26,60  
Includes 4 important dimensions of 
HRQoL (impairment, functional 
limitations, disability, quality of life)24  

Scale is new (developed in 2010)24  
Lacks clinimetric support24,26,27,60  
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Appendix 1. Global Rating of Change (GROC)

Patient Name/Number:    

 

Date:    

Global Rating of Change Scale (GROC) 

 

 

 

 

Please rate the overall condition of your shoulder from the time that you began treatment until now 
(check only one): 

A very great deal worse (-7) 
A great deal worse (-6) 
Quite a bit worse (-5) 
Moderately worse (-4) 
Somewhat worse (-3) 
A little bit worse (-2) 
A tiny bit worse (-1) 

About the same (0)  A very great deal better (7) 
A great deal better (6) 
Quite a bit better (5) 
Moderately better (4) 
Somewhat better (3) 
A little bit better (2) 
A tiny bit better (1) 
 
 

Jaeschke R, Singer J, Guyatt GH. Measurement of health status. Ascertaining the minimal clinically 
important difference. Control Clin Trials 1989: 407-415. 
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Appendix 2. Patient-Specific Functional Scale (PSFS)  

The Patient-Specific Functional Scale 
This useful questionnaire can be used to quantify activity limitation and measure functional outcome for patients 
with any orthopaedic condition. 
 
Clinician to read and fill in below: Complete at the end of the history and prior to physical examination. 
 
Initial Assessment: 
I am going to ask you to identify up to three important activities that you are unable to do or are having difficulty 
with as a result of your  problem. Today, are there any activities that you are unable to do 
or having difficulty with because of your  problem? (Clinician: show scale to patient and have the patient rate each 
activity). 
 
Follow-up Assessments: 
When I assessed you on (state previous assessment date), you told me that you had difficulty with (read all 
activities from list at a time). Today, do you still have difficulty with: (read and have patient score each item in the 
list)? 
Patient-specific activity scoring scheme (Point to one number): 

0 1 2 3 4 5 6 7 8 9 10 

Unable to perform activity 

 (Date and Score) Able to perform activity at the 
same level as before injury or 
problem 
 
 

 
 
 
 
 

 

 
Total score = sum of the activity  scores/number  of  activities  Minimum detectable change (90%CI) for average 
score = 2 points Minimum detectable change (90%CI) for single activity score = 3 points 
PSFS developed by: Stratford, P., Gill, C., Westaway, M., & Binkley, J. (1995). Assessing disability and change on 
individual patients: a report of a patient specific measure. Physiotherapy Canada, 47, 258-263. 
© P Stratford 1995, reprinted with permission.

Activity Initial      
1.       
2.       
3.       
4.       
5.       
Additional       
Additional       
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Appendix 3. Disablement in the Physically Active Scale   (DPA) Scale
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COMMENTARY 

The National Institutes of Health (NIH) 

define
complementary and integrative health (CIH) 
as “those health care practices not 
currently considered an integral part of 
conventional 
medicine.”1 When an intervention is used in 
addition to conventional care, it is deemed as 
complementary medicine. Integrative 
medicine are those interventions that are used 
in place of 
conventional care.1 Across the general public, the 
utilization of CIH in Western society is growing. A 
2012 study of nearly 89,000 Americans 
indicated that 33.2% were utilizing CIH.2 Within 
this study, 
various reasons for utilizing CIH included 
health/wellness improvement, treatment 
for 
symptoms related to disease, or to improve 
side effects from modern medicine.2 Some 
Western health care providers have brought 
CIH into their practice, whether it be direct 
incorporation or 
referral to another qualified provider. Some of 
these interventions include chiropractic services, 
massage therapy, relaxation techniques, 
yoga and tai chi.1 Although CIH continues to 
grow in 
Western society as a whole, the utilization of CIH 

Copyright © by Indiana State University      
All rights reserved. ISSN Online 2577-8188 

in modern health care does not follow a similar 
trend. In order to provide patients with optimal 
care and satisfactory outcomes, it is crucial to 
consider all potential interventions when 
developing a patient-centered plan of care. 
Acting as the first point of care for the majority of 
our patient populations, athletic trainers can talk 
with patients about these unique interventions. In 
so doing, we play an integral role in starting a 
movement of holistic health care which provides 
patients which more options to meet their goals 
and needs. 

What is Tai Chi and how is it implemented into 
practice? 

There is a strong body of literature supporting the 
use of tai chi as an intervention for the mental 
health of young, physically active individuals.3-5 
Tai chi is a form of martial art and mind-body 
exercise which originated in China.5 This technique 
is commonly described as combining slow-paced, 
precise, and constant functional movements with 
controlled breathing.3-5 Tai chi can be 
implemented into clinical practice through one-on-
one patient care with goals of addressing specific 
conditions. Due to the uniqueness of athletic 
training as a health care profession, tai chi can 
also be implemented into clinical practice in group 
intervention sessions. Two examples of this 
implementation could be facilitation of proper 
breathing during movement for endurance 
athletes or promotion of positive mental health. 
The literature supports the use of tai chi for both 
orthopedic (balance, agility, postural control, 
lower extremity strength,3 cardiovascular and 
respiratory function,7 and pain reduction5) and 
mental health (anxiety,4,5 depression,4,5 self-
esteem,5 and mood.5). Across the literature, 
improvement of outcomes were found regardless 
of the duration (15 to 60 minute sessions), 

https://doi.org/10.31622/2018/0002.5
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frequency of sessions (once per week to daily) 
and length of patient enrollment in the program 
(3 to 12 week intervention).  

As noted, tai chi can serve as an intervention to 
address causative factors related to mental 
health, as well as functional limitations. As a 
clinician, it is important to understand how a 
technique can be an effective option in patient 
care. Moreover, when aiming to provide patient 
centered care, it is equally important to educate 
the patient regarding how each available 
technique can be an effective component of the 
patient plan of care. For tai chi, the emphasis of 
the intervention is placed on incorporating 
relaxation and deep breathing into functional 
movements.3-5 A visual aid of what a tai chi 
intervention could look like is detailed in Table 1. 

This table details notes for the clinician developing 
and implementing the intervention (left column) in 
addition to patient education and queues for 
appropriate integration of breathing with 
functional movement (right column). 

Indications and Considerations for 
Implementing Tai Chi 

Similar to each therapeutic intervention a clinician 
uses in clinical practice, it is important to 
understand the indications, contraindications, and 
considerations for a technique prior to 
implementing the technique into a plan of care. 
Like general physical activity there is an adherent 
risk of injury which must be acknowledged when 
performing tai chi. Individuals who have health 
conditions which require consultation with a 

Table 1: Phase progression of diaphragmatic breathing with basic and advanced movements. 
Phase Concepts for Clinician Examples of Cueing 
Diaphragmatic 
Breathing  

Hand placement above/below umbilicus 
Patient should begin diaphragmatic 
breathing. Time spent practicing 
dependent on dysfunction 
Correct any shoulder elevation and rib 
expansion during breathing 
Progress patient appropriately  
supine  sitting  standing 
 

“Please find a position that is comfortable for 
you.” (standing, seated, or supine) 
“Please place one hand on your stomach and 
one hand on your stomach below your belly 
button.” 
“Breathe in through your nose so that you feel 
your stomach expand under your hand. 
Breathe out through your nose so that you feel 
your stomach shrink under your hands.” 

Functional 
Movement 
with Breathing 

Patient continues diaphragmatic with 
basic movements (Single leg squat, arm 
elevation) 
Maintain proper breathing from phase 
one with movement. Ensure abdomen is 
moving with inhalations 
Progress patient to advanced functional 
movement when breathing is controlled 
and routine 
 

“Starting in a standing position with feet 
shoulder width apart, breathe in as you raise 
your arms straight out in front of you.”  
“Breathe out as you squat down and lower 
your arms to your side at the same time.” 
“Breathe in as you rise up out of the squat 
and raise your hands straight in front of you.” 
“Continue to focus on breathing through your 
belly and not raising your shoulders up or 
expanding your chest when breathing.” 
 

Advanced 
Functional 
Movement 

Introduce occupational/sport specific 
movement with breathing  
Adjust movement speed and intensity 
according to patient progress and 
occupational/sport demands (Lifting an 
object repetitively, throwing a pitch, 
rebounding with contact) 

“Breathe in as you properly squat down to 
pick up this weighted object and breathe out 
as you pick the object up.”  
“Breathe in as you enter your wind-up phase 
and breathe out as you progress through your 
early cocking and follow-through phases of 
throwing.”  
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physician prior to partaking in physical activity 
(e.g. heart condition, severe osteoporosis) should 
take precaution. Additionally, individuals with an 
orthopedic injury that requires modifications to 
activities of daily living or physical activity should 
take precaution and consult with their health care 
provider.  

To obtain the greatest results, the difficulty of the 
tai chi exercises should be tailored to the patient’s 
experience level with the intervention and fitness.6 
Tai chi can be utilized for any patient who is 
physically active. For patients who only complete 
walking and activities of daily living, a clinician 
can develop a program which revolves around 
foundational movements, such as mini squats with 
synchronous arm swings or controlled lunges. For 
patients who partake in a high level of physical 
activity, a clinician can develop a program which 
progresses through foundational movements into 
advanced movements which resemble free 
flowing dance movements, or tailor the program 
to introduce breathing with occupational/sport 
specific activities. In the realm of athletic training, 
patients may present with breathing dysfunction 
caused by a variety of factors such as 
compensatory movements in the kinetic chain, 
diaphragmatic dysfunction, thoracic sprain or 

strain, rib dysfunction, heightened levels of 
anxiety or stress, or faulty breathing mechanics. 
Inherently, breathing dysfunction can result in a 
negative impact on health-related quality of life 
for patients.  

Applying A Patient-Centered Lens To Care 

An important part of effectively providing 
patient-centered care is understanding more 
about the patient than just the condition. This 
understanding must dive deeper than a physical 
wellness understanding of the individual. There 
are seven dimensions which are key to 
understanding the holistic wellbeing of a patient. 
These dimensions include: social, emotional, 
spiritual, environmental, occupational, intellectual, 
and physical.8 When providing care to a patient 
presenting with a form of breathing dysfunction, 
that can be defined as a breathing disorder in 
which respiration patterns change due to chronic 
factors resulting in dyspnea and other symptoms,9 

a holistic approach must be employed to identify 
the contributing factor(s). Examples of how a 
condition can impact the seven dimensions of 
wellness can be found in Table 2. This is not 
intended to be an exhaustive list of  

 

Table 2. Implications of Impairment on the Seven Dimensions of Wellness. 
Dimension Implications   
Social External pressure to continue occupational/sport duties; change or 

loss of social identity 
Emotional Internal pressure to continue occupational/sport duties; internal loss 

of social identity; stress and/or anxiety associated with pain during 
physical activity/breathing 

Spiritual Dependent on the patient’s spiritual beliefs tai chi can support, 
conflict, or be indifferent towards patient’s spiritual health 

Environmental Increased number of provider visits can increase the impact of on 
environmental factors (pollution, healthcare system, economic, etc.) 

Occupational Pressure to continue meeting the organizational expectations of 
occupation/sport activity during and after injury 

Intellectual Patient education and cultural understanding of impairment is vital 
for treatment and success of interventions   

Physical Patient may experience pain with activities of daily living, pain with 
occupational/sport specific functions, or decreased level of function 
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holistic factors to consider, but is designed to help 
a clinician understand the frame of mind 
necessary to apply well-rounded patient care and 
extent of impairment on these domains. A patient 
who presents with thoracic, musculoskeletal pain 
with breathing during exercise and increased 
levels of stress and anxiety during physical 
activity many be a patient case worth considering 
the use of tai chi as a therapeutic intervention. 
When considering social and emotional wellness, 
a patient could be experiencing internal or 
external pressure to perform at a high level.  Of 
the examples provided in Table 2, some of these 
factors can result in heightened anxiety and stress, 
which may result in physiologic changes like 
increased heart rate and respirations. These 
changes can alter the intricate function of the 
respiratory system.  

CONCLUSION 

As a CIH technique, tai chi can be incorporated 
into a patient’s plan of care in conjunction with 
other interventions. As the current literature 
indicates,3-5 patient outcomes related to mental 
health and physical impairment significantly 
improve regardless of the programming 
parameters for tai chi intervention. Due to the fact 
that guidelines are not specific, a clinician should 
work with the patient to set a plan of care which 
best suits the patient’s availability, needs, and 
preferences. As a clinician it is viable to provide 
patients with options when establishing a plan of 
care which aims to address the goals the patient 
seeks to accomplish while receiving care. In order 
to best address patient needs and goals, a 
clinician must not only understand the clinical 
relevance of all considered interventions, but also 
recognize the impact a condition and intervention 
will have on the seven dimensions of patient 
wellness.  
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ABSTRACT 
 
With athletic training’s expansion into non-traditional 
settings, it is important to assess if screening tools can provide 
value in range of settings. Currently, there is a dearth of 
information regarding specific models for injury risk 
assessment in drum corps patients. The Weight Bearing Lunge 
Test (WBLT) has been used to evaluate those at risk for 
suffering a lower extremity injury (LEI) in a traditional athletic 
population. This practice-based research is an attempt to 
apply current evidence of injury risk assessment use in the 
traditional settings to performing arts. The purpose of our 
investigation was to determine the effect of WBLT motion on 
LEI in Drum Corps. All participating Drum Corps members 
were measured using the WBLT during the preseason 
screening process. Injury record keeping was completed 
through electronic medical records (EMR) and all LEI were 
recorded over two consecutive, 85-day seasons. The average 
of the maximal distance in centimeters of the great toe from 
the wall indicated the WBLT Average (WBLTAv). WBLT 
Asymmetry (WBLTAsy) was the absolute difference between 
limbs. T-tests were used to determine if there was a significant 
difference between those who sustained a LEI (Injured) and 
those who did not (Uninjured) for WBLTAv and WBLTAsy. For 
dependent measures associated with significant group 
differences, receiver operator characteristic curves (ROC) 
were performed to examine injury risk using area under the 
curve (AUC). Lastly, cut-off scores that produced the maximal 
values of sensitivity and specificity were identified. Alpha 
level was set a priori at p<0.05. Drum Corps patients with 
lower WBLTAv (<11.47cm) or higher WBLTAsy (>0.75cm) 
measures were more likely to sustain a LEI during a 
competitive drum corps season. These data demonstrates that 
the WBLT could be viable as a screening tool in the marching 
arts and provides initial cut-off values. 
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INTRODUCTION 

A modern drum and bugle corps is a musical 
marching ensemble consisting of brass instruments, 
percussion instruments, synthesizers, and color 
guard. Drum and bugle corps are considered 
marching music’s major league. These groups 
practice for over 10 hours a day, on their feet, 
and have high incidence of lower extremity injury 
(LEI). LEI is more common to occur in marching 
ensembles than injury to the upper extremity.1 The 
most common injuries are medial tibial stress 
syndrome, achilles tendonitis, and ankle sprain. 
The commonality of these injuries in combination 
with their impact on heath and participation 
signifies the need to develop LEI preventative 
practices in this population to enhance patient 
safety.1  

The first step to injury prevention is identifying 
those individuals that may be most at risk. In order 
to accomplish this, clinicians need efficient and 
effective screening tools. Screening tools usually 
examine range of motion, balance, strength, 
and/or other modifiable risk factors as potential 
injury risk predictors. There are many tools that 
may be effective in assessing injury risk in 
populations with high incidence of LEI.2-6 Ankle 
dorsiflexion range of motion (DROM) is a simple 
measure that has a lot of supportive research in 
relation to LEI risk.2-6 DROM has been used with 
basketball, volleyball, gymnastics, and other 
various sports and activities.7 The weight bearing 
lunge test (WBLT), specifically, is a common 
quantification technique that measures DROM in a 

https://doi.org/10.31622/2018/0002.6


Assessing Lower Extremity Injury Risk in a Mid-Atlantic Drum Corps  
Using the Weight Bearing Lunge Test 

 

38 
Copyright © by Indiana State University                                                                                Clinical Practice in Athletic Training  
All rights reserved. ISSN Online 2577-8188                                                                         Volume 1 – Issue 2 – October 2018  

weight bearing position. Research has 
demonstrated that the WBLT can be used to 
quantify DROM and predict LEI.7 Additionally, the 
WBLT has been associated with measures of 
dynamic movement8 and balance9 which have 
also been associated with injury risk in physically 
active populations.10 
 
DFROM has been shown to have utility to predict 
individuals at risk of LEI in sports populations. This 
method, however, has not been conducted with the 
Drum Corps population. Therefore, the purpose of 
this study is to determine the effect of DROM on 
LEI risk within a Mid Atlantic Drum Corps by 
assessing DROM using the WBLT.  
 
PATIENTS: 
 
Two hundred thirty-eight patients from a Drum 
Corps International group from the Mid-Atlantic 
region that competes seasonally (Male=173, 
Female=65, Age=19.49± 1.05yrs) were 
screened as part of the pre-participation exam 
prior to the 2016 and 2017 seasons. Patients with 
current lower extremity injury at the time of data 
collection did not participate and were not 
included in the study. Patients who were included 
in this study were then monitored throughout the 
competitive season for lower extremity injury (LEI).  
 
INTERVENTION: 
 
The WBLT was used to measure weight bearing 
dorsiflexion ROM bilaterally in all patients. 
Assessment of the WBLT measurement in a 
systematic review suggested strong evidence that 
the inter-clinician reliability (ICC=0.80-0.99, 
MDC 4.6° or 1.6cm) and the intra-clinician 
reliability (ICC=0.65-0.99, MDC 4.7° or 1.9cm) 
were good.11 The WBLT was performed using 
the knee-to-wall principle (Figure 1).10,11 Patients 
were in a standing position facing a wall with the 
test foot parallel to and on top of a measuring 
tape. The measuring tape was secured to the 
floor with athletic tape or an equivalent.  The 
second toe, heel, and knee of the test foot were 
perpendicular to the wall during the testing 
session. While maintaining a single leg stance, 

patients were instructed to perform a lunge 
towards the wall by flexing the knee while 
keeping the heel of the test foot firmly fixed to 
the testing surface and without letting the knee 
sway medially or laterally. The opposite limb of 
the test foot was allowed to be suspended in 
knee flexion and non-weight bearing while the 
test foot went through the proper motion. Patients 
were able to place their hands on the wall for 
balance if desired. The test foot was progressed 
away from the wall in one centimeter (cm) 
increments and repeated until the knee or heel of 
the test limb lost contact with the wall and/or 
floor respectively.  The foot placement was then 
adjusted in smaller increments in order to have 
the foot the farthest point away from the wall 
while maintaining knee and heel contact and 
maximum lunge distance was recorded. The final 
successful trial was recorded for statistical 
analysis. WBLT measurements were completed 
by four individuals, two athletic trainers with 1-2  
 
Figure 1. Weight Bearing Lunge Test (WBLT). 
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years of experience and two athletic training 
students.  

OUTCOME MEASURES: 
 
Injury electronic medical records were stored in a 
password protected, HIPAA compliant, online 
spreadsheet (G suiteTM by Google©) and was 
used to keep track of the number of lower 
extremity injuries sustained over the two 85 day 
seasons. Each patient injury was recorded into the 
online spreadsheet; patients sustaining multiple 
injuries were included in the analysis for their first 
LEI only. The definition of a lower extremity injury 
was an injury that caused removal from activity 
and loss of practice time for a total of four or 
more cumulative hours (one practice block).  
 
Analyses were completed using a statistical 
software program (IBM Corp. Released 2015. 
IBM SPSS Statistics for Windows, Version 23.0 
Armonk, NY: IBM Corp). Means and standard 
deviations of WBLT, average, and asymmetry 
measures were calculated for injured and non-
injured patients. The average of the maximal 
distance in centimeters of the great toe from the 
wall indicated the WBLT Average (WBLTAv). 
WBLT Asymmetry (WBLTAsy) was the absolute 
difference between limbs. T-tests were used to 
determine if there was a significant difference 
between those who sustained a LEI (Injured) and 
those who did not (Uninjured) for WBLTAv and  
 

WBLTAsy. For dependent measures associated 
with significant group differences, receiver 
operator characteristic curves (ROC) were 
performed to examine injury risk using area under 
the curve (AUC). Lastly, cut-off scores that 
produced the maximal values of sensitivity and 
specificity were identified. Alpha level was set a 
priori at p<0.05. 
 
RESULTS: 
 
LEI occurred in 87 of 238 patients during the 
2016 and 2017 drum corps regular seasons 
(Table 1). The normalized WBLTAv and WBLTAsy 
for injured and uninjured patients are presented 
in Table 2. The injured WBLTAv was significantly 
less compared to the uninjured (p=0.005). The 
injured WBLTAsy was significantly greater 
compared to the uninjured (p=0.015). The AUC 
from the ROC analysis (Figure 2) for WBLTAv and 
WBLTAsy was 0.596 and 0.601 respectively. A 
WBLTAv cutoff score of 11.47cm was associated 
with a sensitivity of 0.678 and a specificity of 
0.510. A WBLTAsy cutoff score of 0.75cm was 
associated sensitivity of 0.552 and a specificity of 
0.629. This data demonstrates that if a drum corps 
individual has a WBLTAv measure less than 
11.47cm, they are 40% more likely to sustain an 
LEI; if a drum corps individual has a WBLTAsy 
measure greater than 0.75cm, then they are 49% 
more likely to sustain an LEI (Figure 2).  

Figure 2. Receiver Operator Curve: A) WBLT Average and B) WBLT Asymetry.
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DISCUSSION:  
 
The purpose of this study was to determine if a 
relationship exists between DROM and LEI risk in 
the drum corps population. Slightly over one-third 
of the patients sustained an LEI during the 170 
days of participation. This study demonstrate that 
individuals with greater measures of average 
weight bearing DROM (WBLTAv > 11.47cm) are 
less likely to become injured and individuals with 
a greater asymmetry of weight bearing DROM 
(WBLTAsy > 0.75cm) between limbs are more 
likely to become injured. These findings are the 
stepping stone to say that weight bearing DROM 
may be a predictor of injury in the drum corps 
population.   
 
The results of this practice-based research 
identified WBLTAv (p=0.005) and WBLTAsy 
(p=0.015) differences between those that 
sustained a LEI and those that did not. To further 
analyze the utility of the WBLT, cutoff scores were 
calculated. While our findings indicated relatively 
low predictive accuracy overall, as signified by 
moderate AUC values (0.596 and 0.601), each 
measure fared well at either ruling in or out injury. 
This was indicated by WBLTAv sensitivity and 
WBLTAsy specificity values of almost 0.70. In 
terms of positive and negative likelihood ratios, 
this indicates that a drum corps member who have 
less than a 11.47cm WBLTAv are about 40% 
more likely to sustain a LEI than a member over 
that value (LR+ = 1.38). Additionally, if a member 
has greater than 0.75cm WBLTAsy, then they are 
49% more likely to sustain a LEI than an individual 
with less asymmetry.  
 
Overall, the results of this study indicate that the 
WBLT is a feasible screening method that does 
demonstrate useful data for a clinician to 
determine a drum corps member’s LEI risk. These 
findings are similar to previous literature on LEI 
risk in traditional athletic populations.2-6 
Furthermore, due to DROM’s nature as a 
modifiable risk factor, injury prevention programs 
could be implemented to reduce an individual’s 
risk of LEI. We propose that this method of 
screening can be completed prior to the season, 
and could allow clinicians to identify at risk 

individuals and ultimately decrease the overall 
frequency of LEI for the season once these 
individuals have modified their weight bearing 
DROM through prevention programs. At this time 
however, there is a need to evaluate the best 
practices for increasing DROM in a prophylactic 
manner.  
 
We experienced a number of obstacles during the 
implementation of the WBLT, however, we 
determined how to overcome these obstacles in 
the future. The implementation of the WBLT 
screening with multiple individuals in a short time 
span could have resulted in possible error.  The 
WBLT takes approximately thirty seconds to one 
minute to perform with one patient. Therefore, it is 
suggested for future studies to either increase the 
number of trained individuals administering the 
screening, or increase the amount of time 
available to complete the screening with the drum 
corps Members. An athletic training student was 
trained and completed practice sessions, but since 
the WBLT was a new procedure for the athletic 
training student, this inexperience may have 
compromised the ability to record accurate 
measurements. In order to reduce error, it is 
recommended that individuals who are properly 
trained and who have previous experience should 
administer the screening. The number of 
participants participating in the study may have 
been too low to provide accurate data for 
analysis. Additional participants may be needed 
in future studies. This can be accomplished by 
introducing multiple drum corps groups to the 
screening and conducting data on all the groups 
combined, not just one corps for two seasons. 
Additionally, the definition of LEI included any 
injury distal to the hip. Although DROM can be 
associated with injuries proximal to the ankle, it is 
not the only correlating factor. These factors may 
have produced inaccurate measurements causing 
a misrepresentation of the studied population. 
Additional research in this area could explore 
other modifiable risk factors such as knee and hip 
posture/range of motion, as well as factors such 
as sex and instrument type, as these could play a 
contributing role to injury risk within Drum Corps.   
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CLINICAL IMPLICATIONS:    
 
Little research has been conducted regarding 
injury prevalence and injury risk factors within the 
performing arts athlete population, specifically 
drum corps. Our study provides an initial look into 
potential risk factors for LEI. Clinicians could utilize 
this data and the WBLT within the drum corps 
population to screen for LEI risk and identify 
individuals with higher risk of LEI. Cutoff scores of 
greater than 0.75cm WBLTAsy and less than 
10.40cm WBLTAv should be used to identify drum 
corps members that may be at greater risk of 
sustaining a LEI. With this information, healthcare 
providers can identify at-risk individuals and 
prescribe preventative measures in order to 
mitigate the potential injury during the drum corps 
season. In conclusion, our research study provides 
a starting point for prevention research in this 
unique population. However, additional research 
studies are needed regarding risk factors that 
predispose performing arts athletes to injury. Such 
studies can indicate how to best provide 
prevention strategies for the performing arts 
athletes in order to increase health related quality 
of life. 
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ABSTRACT 

A tight pectoralis minor correlates to abnormal scapular 
kinematics, which can cause pain, loss of range of motion and 
even loss of function, due to the change in scapular position. 
With these muscular imbalances causing forward scapular 
posture, the pectoralis minor is a key component to address 
in the prevention and treatment of shoulder impingement and 
scapular dyskinesis. This study investigated the effectiveness 
of a single positional release therapy (PRT) treatment of the 
pectoralis minor on scapular posture in collegiate swimmers 
immediately and 24 hours post intervention. Seventeen 
Division III collegiate swimmers (7 males and 10 females) 
volunteered to participate, with only one shoulder being 
excluded due to recent injury (n=33). Researchers measured 
resting pectoralis minor muscle length, forward shoulder 
posture and scapular elevation of both shoulders. Data were 
collected a total of 3 times; prior to the PRT intervention, right 
after the intervention and again 24 hours post intervention. 
Each shoulder was treated with a single session of PRT on the 
pectoralis minor. There was a significant difference for 
resting pectoralis minor length immediately post-intervention 
compared to baseline (p=.016). Scapular positioning at 0° 
abduction had a statistically significant improvement in 
position from immediate post-intervention to 24 hours post-
intervention (p=.014). Scapular positioning at 90° of 
abduction also had a statistically significant increase in 
position from baseline to immediate post-intervention 
(p=.042). For forward shoulder posture, there was a 
statistically significant improvement in position from baseline 
to immediate post- intervention (p≤.001). The results of this 
case series show that a single treatment of PRT has an 
immediate effect in reducing resting pectoralis minor muscle 
length and decreasing rounded shoulder posture. However, 
this single treatment of PRT was not enough to maintain these 
effects after 24 hours, and should be combined with other 
manual therapies or rehabilitation protocols to address 
scapular positioning in collegiate swimmers. 
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INTRODUCTION 

There is a consistently growing population of 
collegiate swimmers within Division I, II, and III 
institutions totaling around 486,000 swimmers in 
the 2015-16 academic year.1 Competitive 
swimming athletes are at risk for shoulder injury 
due to an excessive amount of shoulder revolutions 
that can cause the anterior shoulder musculature 
to hypertrophy.2 During the freestyle, butterfly, 
and backstroke of competitive swimming, the 
athlete is consistently applying adduction and 
internal rotation forces from the shoulder in order 
to propel themselves through the water, which 
may lead to an imbalance of agonist-antagonist 
muscles.3 This muscular imbalance often leads to 
scapular dyskinesis, which is defined as abnormal 
movement patterns causing alteration of optimal 
scapular kinematics.4,5  

The pectoralis minor specifically has been related 
to shoulder pain in swimmers,2 and scapular 
dyskinesis due to its shortened muscle length.6,7 A 
tight pectoralis minor can be either a primary or 
secondary cause of shoulder pain,8 and the 
diminished muscle length prohibits proper 
scapular upward rotation, posterior tilting and 
external rotation.9-11 Often times swimmers with 
bilaterally tight pectoralis minor muscles develop 
forward scapular posture, which has been 
described as a forward head and rounded 
shoulders position, and contributes to shoulder 
impingement.2,9,12 Previous studies have stated 
that the pectoralis minor muscle tightness is 
typically due to adaptive changes in the muscle 
belly from repetitive motions that involve scapular 
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protraction and anterior tilting and/or by 
maintaining a static shortened position over 
time.8,9 With these muscular imbalances causing 
forward scapular posture, the pectoralis minor is 
a key component to address in the prevention and 
treatment of shoulder impingement and scapular 
dyskinesis.9,11,13,14 Manual therapies such as 
stretching,13-15 Muscle Energy Technique (MET),16 
and Myofascial Trigger Point17 have shown to be 
effective in treating shoulder impingement 
symptoms. Previous research articles have 
addressed the need for interventions that can 
increase the pectoralis minor resting length in 
shoulder rehabilitation protocols.2,7,11,12 

Positional Release Therapy (PRT), under the 
umbrella of strain–counterstrain,18 is similar to 
Myofascial Trigger Point.19 Strain-counterstrain 
addresses dysfunctional tissue by putting them in 
a slacked position to decrease activity from 
proprioceptors.20 However, PRT uses tender points 
and a position of comfort to resolve the associated 
dysfunction, instead of attempting to stretch the 
muscle.21,22 Unlike Myofascial Trigger Points that 
are hyperirritable bands of tissue, tender points 
are discrete areas of tissue tenderness that can 
occur anywhere in the body.21,22 PRT treatment 
begins by identifying a tender point, the clinician 
positioning the patient in a position of comfort that 
is typically obtained by shortening tissues around 
the tender point while a slight touch monitors the 
position.23,24 This position is then held for 90 
seconds, and then slowly returning the patient to 
normal resting position.22,23 Although this 
technique has been around for many years,25 and 
there has been some evidence of its clinical 
usefulness,26-28 further research on the effects of 
PRT are still needed.21,22,29-31  

The purpose of this study was to investigate the 
effectiveness of a single PRT treatment of the 
pectoralis minor on scapular posture in collegiate 
swimmers immediately and 24 hours post 
intervention. The hypothesis is that the PRT 
intervention will lengthen the pectoralis minor, 
decrease the forward scapular position and 
increase scapular upward rotation in the group of 
collegiate swimmers. 

 

METHODS 

Design 

This design of this investigation was a case series, 
where the athletic trainer for the swim team 
performed all PRT treatments and measurement. 
The athletic trainer was certified for 1.5 years. 
The athletic trainer attended a PRT course for the 
upper extremity and was trained in the technique 
utilized in this study. All participants received the 
intervention on both shoulders, unless excluded. 
There was no true control group, as the athletic 
trainer and coach wanted all swimmers to receive 
a potentially beneficial treatment. Hence, this was 
a sample of convenience. The independent 
variables were intervention (PRT to the pectoralis 
minor) and time (baseline, immediately post 
intervention, and 24-hours post intervention). The 
dependent variables were pectoralis minor length 
(cm), forward shoulder posture as measured with 
the double square (cm), and scapular position in 
0°, 45°, and 90° of shoulder abduction (cm). 

Participants 

Participants included 17 Division III Collegiate 
swimming athletes (7 males and 10 females; Age: 
20.0 ± 1.4 years; Height: 170.9 ± 8.6 cm; Mass: 
69.3 ± 12.8 Kg). Shoulders of swimmers that had 
a recent history (past 6 months) of upper 
extremity injury or any history of upper extremity 
surgery were excluded from the study Only one 
participants’ shoulder was not measured due to 
recent injury (n=33). All participants were in the 
post season at the time of data collection. Both left 
and right shoulders were used for data collection. 
The institutional review board at the university 
approved this study and all participants signed 
informed consent.  

Resting Pectoralis Minor Length Measurement 

Participants were instructed to lie supine with arms 
at their side in a relaxed position. The 
measurement landmarks were from the medial 
inferior angle of the coracoid process to the 
anterior-inferior edge of the 4th rib, 1 finger width 
lateral to the sternum.32 Using the Pectoralis Minor 
Index (PMI),9 each shoulder was measured in 
centimeters then divided by the participants 
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height in centimeters and multiplied by 100 to 
account for limb height. (Figure 1) 

Forward Shoulder Posture Measurement 

After palpating the anterior tip of the acromion 
process on the participants shoulder, the location 
was marked on the participant’s skin with a 
permanent marker. The participant was then 
instructed to move backwards towards the wall 
until their heels and back touched the wall. The 
examiner then positioned the double square 
instrument over the shoulder being examined. 
With one square flush against the wall, the other 
square adjusted until it touched the tip of the 
acromion process marked previously measured in 
centimeters (cm).33 (Figure 2) 

Scapular Positioning  

We measured the participant’s scapular mobility 
using the Lateral Scapular Slide Test (LSST).34  The 
examiner used a cloth measuring tape to 
determine the distance from the inferior angle of 
the scapula to the nearest spinous process in 3 
different shoulder positions in centimeters (cm). 
The first position was with their arms relaxed at 
their sides (0° abduction). The second was with the 
participant’s hands on their hips with their fingers 
on the anterior side and thumbs on the posterior 
side of their waist, with about 10° of shoulder 
extension (45° abduction). The third position is 
with their arms at 90° of shoulder elevation with 
their thumbs pointed downward. (Figures 3-5) 

Positional Release Therapy for the Pectoralis Minor 

The participant was placed supine on the table. 
Using one hand to palpate for tender points, the 
examiners other hand grasped the forearm of the 
treatment side. Upon finding a tender point, the 
examiner monitored the palpation and began to 
move the treatment arm across the body towards 
the opposite hip, and then applied a distraction 
force with internal rotation to fine tune the position 
so that the fasciculation response was most 
prominant.22 The fasciculation response is a 
continuous small amplitude twitch, similar to a 
pulse, where the tender point is located and 
examiner’s fingers are located. The position of 
comfort was painless and allowed the participant 

to relax. The examiner held this position for 90 
seconds (Figure 6) and then slowly returned the 
arm to neutral and re-evaluated the tender point. 
A successful treatment was determined by a 
decrease in pain on the tender point as indicated 
by the patient. The examiner repeated the 
procedure for all tender points located on the 
involved pectoralis minor muscle. No other 
interventions were used. 

Procedures 

Data measurements were collected a total of 3 
times on each participant. They were measured 
prior to the PRT intervention, right after the 
intervention and again 24 hours post intervention. 
During the length of the study (24 hours), the 
participants were not to participate in any 
physical activity. 

Statistical Analysis 

Separate paired-samples t-test were conducted 
to evaluate the effect of PRT for the pectoralis 
minor on pectoralis minor length, scapular 
positioning, and forward shoulder posture. 
Cohen’s d effect sizes were calculated for 
significant findings. Alpha was set a priori at 
α=0.05.  IBM SPSS Statistics 25 (Chicago, IL) was 
used for statistical analysis. 
 
RESULTS 

Means and standard deviations, along with p-
values and effect sizes are presented in Table 1. 
The only significant finding with an effect size that 
did not cross zero was for forward shoulder 
posture. Forward shoulder poster decreased 
immediately after the PRT intervention, but the 
results were not maintained 24 hours post-
intervention.  

DISCUSSION  

Due to the nature of the sports, repetitive motions 
of the shoulder tend to cause muscular imbalances 
and can lead to injury.2,3 Because of this, clinicians 
and health care professionals utilize a variety of 
manual techniques to address the over active 
anterior muscles that may contribute to injury.  
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Although PRT is becoming more popular among 
clinicians, there is no previous research using PRT 
on the pectoralis minor in swimmers. This case 
series has indicated that there is merit to PRT, 
when used to address the pectoralis minor in 
asymptomatic swimmers, to decrease rounded 
shoulders posture after a single treatment session. 

A tight or shortened pectoralis minor has been 
correlated to abnormal scapular kinematics, 
causing the rounded shoulder posture observed in 
most swimming athletes.2,6,12,15,16 The increased 
anterior tilting, internal rotation and downward 
rotation of the scapula is partly due to the line of 
pull of the pectoralis minor,9 along with other 
muscles, such as the pectoralis major and scapular 
retractors.35 

From our findings, PRT seems to influence forward 
shoulder posture immediately after intervention to 
the pectoralis minor. Clinicians can utilize this 
technique during a rehabilitation session to help  

 

position the scapula in more neutral position 
before strengthening exercises are implemented.  

Therefore, the muscles around the scapula will be 
strengthened in a more optimal position. 
Strengthening exercises alone may take as long 
as 8 weeks to correct scapular positioning.36 
Compared to other manual therapy treatments, 
muscle energy technique has been shown to 
increase pectoralis minor length and decrease 
forward shoulder posture after a 6-week 
intervention,16 although it is unknown what 
changes would occur after 1 session of muscle 
energy technique. With limited research on 
manual therapy for forward shoulder posture, PRT 
seems to be a good option when initially 
addressing this condition.  

There were some limitations to this study that could 
attribute to the results that were found. The PRT 
treatment session was altered from the current 
treatment protocol of holding the position of 
comfort until fasciculation decreases significantly 

Table 1. Means, SD, and p-values of Clinical Outcomes. Effect sizes for significant p-vales provided 
 
 Baseline Post-

Intervention 
Post-
Intervention 
to Baseline p 
value 

24 hrs Post-
Intervention 

24 hrs Post-
Intervention to 
Post-
Intervention p 
value 

24 hrs Post-
Intervention 
to Post-
Intervention p 
value 

Pectoarlis 
Minor 
Length 
(cm) 

 
18.02±1.14 

 
18.38±1.25 

 
P=.016 
ES=.36  
(-.12 -.85) 

 
18.06±1.17 

 
P=.016 
ES=.26  
(-.22 -.75) 

 
P=.813 

Scapular 
Position 0° 
(cm) 

 
9.40±1.53 

 
9.47±1.67 

 
P=.701 

 
9.76±1.89 

 
P=.014 
ES=.18  
(-.31-.66) 

 
P=.098 

Scapular 
Position 
45° (cm) 

 
10.18±1.44 

 
10.18±1.48 

 
P=.955 

 
10.26±1.45 

 
P=.162 

 
P=.441 

Scapular 
Position 
90° (cm) 

 
10.53±1.84  

 
10.23±1.71  

 
P=.042 
ES = -.17  
(-.65-.32) 

 
10.79±1.82  

 
P≤.001 
ES = .35  
(-.13-.84) 

 
P=.172 

Forward 
Shoulder 
Posture 
(cm) 

 
15.81±1.55  

 
14.85±1.5  

 
P≤.001 
ES = -.67  
(-1.16– 
-.17) 

 
15.64±1.42  

 
P≤.001 
ES = -.54  
(-1.03– 
-.05) 

 
P=.379 
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or ceases, to holding for a set time of 90 seconds, 
to help standardize the treatment for all 
participants in this study.21,22,31 Furthermore, when 
using PRT to treat injuries of the shoulder, such as 
shoulder impingement or scapular dyskinesis, 
multiple muscles need to be identified and 
treated over multiple sessions to correct the 
problem.22,31 Lastly, the single PRT session was 
done by a clinician with novice training, and not a 
full certified PRT clinician. 
 
For future research studies a full PRT treatment 
involving multiple targeted muscles should be 
performed as outlined by Speicher.22 The 
treatment should be performed by a PRT certified 
clinician, and there needs to be more than one 
treatment session. Furthermore, more 
measurements should be taken, such as a visual 
analog pain rating scale, humeral abduction ROM 
and humeral horizontal abduction ROM. Also, 
future research should look into seeing if dominant 
arm and breathing side plays a role in ROM 
restrictions in each swimmer.  

CLINICAL APPLICATION 

This case series was used to identify if PRT was an 
effective treatment method to influence scapular 
posture in collegiate swimmers. The results of this 
case series show that a single treatment of PRT 
may have an immediate effect in reducing resting 
pectoralis minor muscle length and decreasing 
rounded shoulder posture. However, this single 
treatment of PRT was not enough to maintain these 
effects after 24 hours, and should be combined 
with other manual therapies or rehabilitation 
protocols to address scapular dyskinesis in 
collegiate swimmers. 
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