
has attempted to downplay or even refute. 
But it remains critical that any individual who 
sustains a blow to the head be carefully eval-
uated, treated and monitored before being 
given medical clearance to return to the play.

Understanding Concussion
Although a concussion is a common injury, it 
also is one of the most difficult to diagnose. 
Caused by a direct blow or jolt to the head, 
MTBI disrupts normal brain function and may 
or may not result in a loss of consciousness. 
Symptoms of a brain injury are highly vari-
able, and, unlike physical injuries, such as a 
fracture or sprain, there may be no immedi-
ate or outward signs of injury. Typically, those 
on the sidelines—team physicians, trainers, 
coaches, and even  

A Collision Course
A look at the risks of sports-related brain injuries and  
opportunities for collaborative treatment

a  Gary n. GalanG, M.D.; Monique treMaine, ph.D.;  
anD Monika eller, otr

each year, an estimated 3.8 million 
brain injuries are incurred on athletic 
fields across the country, according 
to the Centers for Disease Control 

and Prevention (CDC). Most are of mild 
to moderate severity, but the long-term 
impact of such injuries can be devastating— 
physically, cognitively and emotionally. 
Recent media attention has highlighted the 
health implications of these sports-related 
mild traumatic brain injuries (MTBI), as 
well as the challenges involved in both 
diagnosis and treatment.

Often referred to as a concussion, a 
MTBI is a significant risk for athletes in 
almost every sport, including soccer, hockey 
and baseball. Football-related head trauma 
is among the most prevalent, with one 
injury occurring in every 5.5 games, 
according to a CDC study. Yet 99 
percent of football players from high-
school level to the professional ranks 
return to the game following a head 
injury, even when a concussion has 
been diagnosed. This “tough it out” 
attitude is common in athletic com-
petition, but, unlike a musculoskeletal 
injury that individuals may attempt 
to play through, a brain injury cannot 
be so easily dismissed.

In fact, recent reports focused 
on several high-profile players who 
sustained multiple head injuries dur-
ing their careers and who now suffer 
from depression, memory loss and 
early onset dementia, among other 
conditions. This, of course, supports 
the existing evidence of the relation-
ship between MTBI and serious medi-
cal complications, a connection that 
the National Football League (NFL) 

(continued on page 7)
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On Course
The direction of PM&R education

a Joel Delisa, M.D., M.s.

4 a Focus on Rehabilitation

W ith 13.5 million jobs  
 and 10.8 percent of  
 all employment in the  
  United States, healthcare 

is cited as the country’s largest indus-
try, according to U.S. Bureau of Labor 
Statistics. However, the Bureau of Health 
Professions says that healthcare jobs will 
need to grow by more than 1 million per 
year in the next three years just to meet 
national demand. 

Specifically in the area of PM&R, this 
poses the question: How are universi-
ties preparing residents for the demands 

of a field in which 
medical technology 
is advancing rapidly, 
the population is 
aging and all variety 
of practitioners are 
in short supply?

Joel DeLisa, M.D.,  
M.S., president of 
Kessler Medical Re-
habilitation Research 

and Education Center (KMRREC), ac-
knowledges that the way education is 
conducted is definitely changing. Resi-
dency programs still cover six broad 
areas—medical knowledge, patient 
care, professionalism, communications, 
systems-based practice and practice-
based learning—but, he says, there are 
other important issues to consider. 

Focus on Rehabilitation: The 
number of U.S. residents ages 65 and 
older is expected to increase by 19 mil-
lion between 2000 and 2020. The 
Council on Graduate Medical Education 
projects this growth will outstrip the 
number of physicians available to treat 
the population, producing a possible 
shortage of 85,000 physicians by 2020. 
This would seem to favor the expansion 
of PM&R. Does it?

DeLisa: An aging population doesn’t 
automatically mean that all those 

people 
will need 
PM&R; but 
chances are, some will. In addition, 
we have significant needs for rehab 
now with our returning military. (See 
the Summer 2007 issue of Focus on 
Rehabilitation.)

Focus: Give us a snapshot of PM&R 
in general.

DeLisa: We’re no longer considered 
a small specialty, but we have only  
79 training programs, graduating 
about 360 residents per year. We’re  
a fairly young specialty, designated  
in 1947. Not many physiatrists are 
nearing retirement yet; only 22 per-
cent are age 55 or older. We’re a 
growing, diverse specialty, with many 
subspecialties and services from pedi-
atrics to geriatrics. We’re also a cost-
effective discipline for both hospitals 
and payers. Hospitals can shorten 
their lengths of stay by referring to 
physiatrists, and many of our clinical 
interventions can help patients avoid 
more costly treatments.

Focus: Yet, only 1.5 percent of all med-
ical students choose to pursue PM&R.

DeLisa: When you have only a few 
training programs nationwide like we 
do, some students train at [medical] 
schools that have no PM&R [rotation]. 
It’s a matter of awareness and exposure. 
All New Jersey Medical School  students 
go through two weeks of PM&R. It 
takes a lot of resources and energy to 
teach that volume of students.

Focus: Teaching hospitals have the 
lowest operating margins of all hos-
pitals, have the highest proportion  
of Medicare/Medicaid patients and 
conduct the most research. Yet, a 
proposed rule from the Centers for 

Medicare and Medicaid Services (CMS) 
would cut funding for residency slots. 
How would the proposed cuts affect 
the unique abilities and resources of 
teaching hospitals?

DeLisa: The rule in question is CMS-
2279-P. If passed, it would cut back all 
graduate funding through Medicare, 
which will have a tremendous effect on 
all specialties and the viability of their 
educational programs. CMS-2279-P 
says that graduate medical education 
(GME) is not a covered cost of provid-
ing hospital services and patient care 
under Title XIX because GME isn’t  
broken out separately as a “health  
service” in Title XIX’s “benefit pack-
age.” This proposed ruling would 
reverse 40 years of history and court 
decisions that support GME as a cov-
ered cost of providing hospital services 
and patient care. Many medical associa-
tions, including the American Academy 
of Physical Medicine and Rehabilitation 
(AAPM&R), have written the CMS in 
protest of this.

Focus: The Department of Veterans 
Affairs (VA) recently approved funding 
for an additional 2,000 resident posi-
tions over the next five years. What 
could this do for PM&R?

DeLisa: PM&R departments and pro-
grams need to be made aware of this 
opportunity and advocate for a portion 
of these slots. It also appears that the 
VA is trying to increase its rehabilita-
tion service capacity for veterans, which 
could bode favorably for PM&R.

Focus: How do you see the VA’s 
GME enhancement program for “criti-
cal needs and emerging specialties” 
affecting PM&R? 



DeLisa: This program seems ideal 
for traumatic brain injury fellowships, 
which our profession has discussed for 
several years as the next subspecialty 
for PM&R.

Focus: What healthcare trends are 
affecting today’s PM&R education?

DeLisa: Payers and the public are 
insisting on proof that their money is 
buying the best available care. This 
is driving the demand for objective 
measurements to substantiate quality 
outcomes. To have such proof requires 
massive data collection and analysis, 
which is possible only through elec-
tronic medical records and other infra-
structure. Larger hospitals have this; 
outpatient centers are developing this. 
This puts more pressure on teaching 
evidence-based medicine in GME.

But our profession doesn’t have as 
many meaningful measurements in 
place today as, for example, neuro-
imaging or endovascular surgery do. 
It’s difficult for PM&R to say that this 
intervention and that cost equal the 
best possible outcome and value. For 
example, we have all kinds of ways to 
improve outcomes after a stroke, but 

I don’t know of studies that show one 
way is better than another. A lot of the 
different therapy maneuvers are based 
on clinical experience but have never 
been evaluated for effectiveness. It’s 
not one simple thing in isolation. All 
our studies are harder to put together 
than, say, a pharmaceutical clinical trial 
study. One problem is that the patient 
is allowed only “X” number of treat-
ments. How many treatments are the 
most effective? That’s hard to quantify. 
Even the milieu of PM&R is more dif-
fuse than any other specialty. We’re 
looking at many more issues per patient 
encounter than, say, an internist does.

Focus: Are you teaching more about 
the “business” of healthcare than in 
past years?

DeLisa: Yes—everything from how  
to fill out medical forms to the cost-
effectiveness of medicine.

Focus: Can technology help contain 
the costs of training residents?

DeLisa: Technology is useful, but not 
as a significant cost containment mea-
sure. I see technology such as simulators  

in helping trainees gain proficiency 
with procedures such as injections.

Focus: Explain how your Objective 
Structured Clinical Examinations 
(OSCEs) work. They seem costly in 
terms of time and people resources.

DeLisa: OSCE is an evaluation tech-
nique to help objectively demonstrate 
clinical competency by trainees in areas 
such as communication, history taking, 
physical examination, procedures and 
professionalism. We show them what 
they do right or wrong; we can deter-
mine if they’ll need additional training. 
OSCEs are artificial encounters with 
real actors. I think only a few PM&R 
programs do this. We do nine stations 
per year on residents. Two are video 
monitored for self-reflection. It markedly 
improves their clinical skills.

Focus: The ACGME Outcome Project, 
“Advancing Education in Interpersonal 
and Communication Skills,” notes that 
training residents in communication can 
be problematic.

DeLisa: That’s true. Communication 
problems range from lack of self-confi-
dence to poor modeling, and trainees’ 
misperception that “communication” 
is the same as social exchanges. With 
respect to PM&R, residents also need 
to learn leadership skills for running 
team conferences efficiently. All these 
issues require explicit precepting to 
develop optimal results.

Focus: Continuing Medical Education 
(CME) has its own challenges for PM&R. 
What are they?

DeLisa: We need to do a better job 
developing our guidelines to show 
we’re practicing at the best level. That’s 
the hardest part of maintenance of  
certification. Another problem: After  
20 years of practicing PM&R, I may 
have a very narrow practice. But I need 
to continue to show that I meet stan-
dards in every area. Conveniently, a  
lot of today’s CME is done by journal 
reading. On-site CME training is best 
for procedural-based training.

Joel DeLisa, M.D., M.S., is president of 

Kessler Medical Rehabilitation Research 

and Education Center (KMRREC). You can 

reach him at jdelisa@kmrrec.org.
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the Future of pM&r education

Joel DeLisa, M.D., M.S., offers these suggestions to help secure the 
future of PM&R’s education programs:

•  Get the word out. There’s a shortage of qualified PM&R practi-
tioners. Being tagged as a “shortage” specialty may mean more 
medical students might discover PM&R.

•  Make hospitals aware of the shortage of PM&R programs, 
especially in high-demand areas like the South. For example, 
in academic year 2003–2004, the ACGME reported more resi-
dency programs in Ohio than Georgia, Florida, Alabama and 
Mississippi combined. 

•  Show hospitals and payers that PM&R is cost-effective medicine.

•  Find innovative ways [like telemedicine] to expose medical school 
students to PM&R. Show the diversity and possibilities of PM&R 
and its subspecialties.

•  Utilize opportunities like the recent VA appropriations to expand 
residency slots for PM&R.

•  Expend effort in quantifying more outcomes in ways that are 
meaningful to physicians and helpful to agencies that are pro-
moting transparency of information. 



magnetic resonance imaging (MRI), 
functional MRI (fMRI) and single pho-
ton emission computed tomography 
(SPECT) hold promise in screening the 
brain and brain metabolism post-injury. 
For example, fMRI can distinguish post-
concussive changes in glucose and oxy-
gen utilization in the brain. And SPECT 
scans reveal areas of decreased brain 
activity that correspond with neurological 

problems, including functional deficits 
and mood disorders. These advanced 
imaging technologies may not be widely 
accessible, nor do all insurance compa-
nies cover their use. This makes the  
early intervention and comprehensive 
evaluation by medical and/or neurologi-
cal specialists all the more critical.

Tailored Treatment
The rehabilitation team at Kessler 
Institute works closely with its player-
patients and their physicians or train-
ers to ensure proper assessment and 
treatment of sports-related brain 
injuries. This typically includes evalu-
ation by a physiatrist, neurologist or 
neuropsychologist, particularly when 
symptoms persist for more than a week 
or two. Experience has shown that the 
optimum outcomes for patients with 
MTBI result from a coordinated mul-
tidisciplinary approach to treatment, 
involving physicians and physical, occu-
pational, speech and cognitive thera-
pists, in concert with athletic trainers.

Because of the individual response 
to injury, treatment must be carefully 
tailored to the needs and rehabilitation 
goals of each athlete. As noted, rest is 
critical in allowing the brain to recover 
to the best of its ability; however, there 
is no definitive time frame and contin-
ued observation 

family members— 
will look for such signs. As a result, if a 
player can stand, walk, run and speak 
clearly, it is often assumed that he or she 
is capable of continuing play.

It should be emphasized that an 
injury to the brain renders an athlete 
vulnerable on a molecular level; in other 
words, some brain cells are damaged or 
destroyed upon impact, while other neu-
rons may remain at risk for days, weeks 
or even longer. Because an individual’s 
neurovascular system has been com-
promised, the brain may be unable to 
re-establish the necessary chemical and 
ionic balance needed for “normal” func-
tion unless it is allowed to rest. Sustained 
imbalances are known to negatively 
affect cognition, behavior and mood.

If allowed to play during this time 
and another head injury is sustained, 
the athlete may develop Second Impact 
Syndrome, which can exacerbate dam-
age to the brain and, in rare cases, result 
in death. For those athletes whose 
careers span many years, there is the 
added likelihood of repeated injuries to 
the brain, leading to Post-Concussive 
Syndrome. This chronic condition is 
often associated with serious cognitive 
challenges, including difficulties with 
concentration, memory and commu-
nication, as well as with depression. In 
turn, this may significantly impair one’s 
ability to compete in the classroom or 
workplace and can adversely impact 
personal and social relationships.

Diagnostic Challenges
As with any injury, early intervention is 
key; however, diagnosing MTBI is often 
complicated by a number of factors. 
Given the societal view of athletes and 
athletic competition, there is generally 
an overriding emphasis on success, on 
“winning.” That places tremendous pres-
sure on players at all levels, as well as 
coaches, to minimize or ignore an injury. 
For many teams, there is an understood 
code of silence, whereby players deny 
their own physical problems, and fail to 
report anything unusual with teammates 
who have sustained injuries. In fact, 
studies indicate that players, particularly 
on the youth level, often avoid sharing 
symptoms of MTBI with coaches, team-
mates or parents for fear of appearing 

weak, letting the team down or los-
ing their position. Among professional 
athletes there may be added financial 
pressures to reject an injury and stay on 
the field.

The common clinical indications of 
MTBI include a lack of responsiveness to 
external stimuli, nausea, vomiting and 
any loss of consciousness. But many of 
the symptoms of concussion are not 

as outwardly obvious. After a serious 
impact, for example, an injured athlete 
may appear confused, with impaired 
awareness and orientation to the sur-
roundings. He or she may also experi-
ence amnesia, perhaps both retrograde 
and anterograde, in addition to head-
aches, vertigo and emotional distur-
bances. The severity of the symptoms 
(especially if there has been any loss of 
consciousness) varies greatly among 
individuals, as does the length of post-
traumatic amnesia and the presence of 
such specific neurological symptoms as 
pupillary changes and posturing.

Close observation will help bring 
these symptoms to light. What is most 
helpful in both diagnosing and treating 
MTBI is a cognitive point of reference. 
Although athletic programs around the 
country are instituting a baseline cogni-
tive evaluation as part of each athlete’s 
pre-season physical, it is not as yet a 
widespread practice. This actually rep-
resents an opportunity for rehabilita-
tion specialists to work with coaches, 
trainers and neurologists to encourage 
the adoption of these effective assess-
ment standards.

Technology is also playing an increas-
ingly important role in the diagnosis 
of brain injury. While actual changes 
within the brain may go undetected by 
computed tomography or conventional 
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Although athletic programs 
around the country are instituting 

a baseline cognitive evaluation  
as part of each athlete’s pre- 

season physical, it is not as yet  
a widespread practice.

(continued on page 8)



and evaluation 
are key. Pharmacological interventions 
may also be prescribed, as appropriate, 
particularly for management of pain, 
most often in the form of headaches, 
sleep disruption and mood changes.

An athlete is well-advised to follow 
a careful stepwise program to return to 
play once he or she is symptom-free. 
At that time, general conditioning and 
strengthening exercises are appropri-
ate, followed by sports-specific activi-
ties and non-contact drills. Then, with 
full medical clearance, the athlete can 
advance to contact drills and eventually 
return to play.

As part of this program, and in 
particular for those athletes who experi-
ence residual or prolonged challenges, 

a range of therapies will be prescribed. 
For example, if balance, movement and 
coordination are at issue, Kessler physi-
cians prescribe a combination of physical, 
occupational and/or vestibular therapies. 
Patients experiencing emotional issues 
may need psychotherapy to deal with 
their deficits (e.g., impaired judgment).

 Cognitive impairment, often 
manifested as difficulty with commu-
nication, concentration and memory, 
can be effectively addressed through 
specialized services like those offered 
in Kessler’s Cognitive Rehabilitation 
Program (CRP). This comprehensive 
outpatient program, which utilizes one-
on-one and group therapies, augments 
the recovery process and introduces 
compensatory strategies as warranted.

In younger, school-age players, there 
is the added need for clinicians to distin-
guish between normal adolescent chal-
lenges and post-injury deficits. Although 
the symptoms may look quite similar, 
brain injury tends to lead to a subtle 
combination of functional and behavioral 
changes. Students who have experienced 
a MTBI may have trouble concentrating 
and maintaining previous grade levels, 

and may have difficulty planning, orga-
nizing and initiating tasks as they have 
in the past. Enrollment in the CRP has 
proven beneficial in these cases.

In addition, the Brain Injury team 
at Kessler will work with guidance 
counselors and school psychologists 
to develop an individualized education 

plan (IEP) for the student-athlete. Such 
plans may allow for extra time on tests 
or other accommodations. Similarly, 
rehabilitation professionals will work 
with employers to identify any job mod-
ifications that may become necessary.

Education and Prevention
Understanding the impact of sports-
related brain injury and its long-term 
implications is crucial to the way we 
diagnose, treat and accept such injuries 
as a part of athletic competition.

As coaches and trainers, players 
and parents come to understand and 
embrace the implications of sports-
related brain injury, our ability to diag-
nose these injuries will be advanced. 
Perhaps the so-called “code of silence” 
will be broken and the social mores of 
competition transformed. Certainly, inju-
ries will still occur, but new technologies 
will enable physicians to better evaluate 
and treat athletes on every level of play. 
In addition, enhanced protective gear, 
such as instrumented football helmets, 
may prove to be helpful in detecting sig-
nificant concussive events in players. As 
a result, the long-term health of athletes 
will be the real winner.

Gary N. Galang, M.D., is staff physiatrist 

of Brain Injury Services at Kessler Institute 

for Rehabilitation and can be reached at 

ggalang@kessler-rehab.com. Monique 

Tremaine, Ph.D., is the clinical manager 

and senior neuropsychologist for the 

Cognitive Remediation Program. She can 

be contacted at mtremaine@kessler-rehab.

com. Monika Eller, OTR, clinical manager 

of Occupational Therapy, can be reached at 

meller@kessler-rehab.com.
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Because of the individual 
response to injury, treatment 
must be carefully tailored to the 
needs and rehabilitation goals  
of each athlete.
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