Football Sports Medicine

The Preparticipation
Physical Examination for
American Football Athletes

Matthew Leiszler, MD', Jacob Holtz, DO?,
and Cody Ward, MD'

Keywords

HSS Journal®: The Musculoskeletal
Journal of Hospital for Special Surgery
2023, Vol. 19(3) 292-298

© The Author(s) 2023

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/1556331623 1174439
journals.sagepub.com/home/hss

S Sage

football, physical examination, preparticipation physical examination, primary care, sports

Received November 28, 2022. Accepted December 13, 2022.

Introduction

Preparticipation physical examination (PPE) is essential to
preserve the health and safety of athletes during training
and competition. There are numerous benefits to players
who participate in competitive athletics, including the aero-
bic and strength benefits associated with training and com-
petition [4,19]. Given the rigors of American football, the
PPE is especially important. Physical and mental demands
on players increase as their careers advance, prompting a
need for regular examination at all levels.

In recent years, a collaborative effort of professional
associations, including the American Medical Society for
Sports Medicine (AMSSM), American College of Sports
Medicine (ACSM), American Orthopaedic Society for
Sports Medicine (AOSSM), American Osteopathic
Academy of Sports Medicine (AOASM), American
Academy of Pediatrics (AAP), and American Academy of
Family Physicians (AAFP), has standardized these evalua-
tions [2]. A primary goal of the PPE is preventing cata-
strophic events during sport. It is also an opportunity to
evaluate the athlete’s general well-being and health status.
The PPE should include a review of medical, surgical,
social, and family histories, as well as any current medica-
tion or supplement use.

An effective PPE depends on timing and setting. For
example, when possible, the PPE is performed well in
advance of the start of the season to allow time for refer-
rals or additional testing. The PPE is a dedicated appoint-
ment, ideally held at the office of a primary care physician
[15]. However, at the collegiate level and with sports that
have large teams (like football), PPEs are often per-
formed in groups with a coordinated medical team. In
this environment, athletes should complete forms detail-
ing their medical history in advance of the appointment.
Privacy should be assured for the examination and for

discussion of sensitive aspects of the history. The head
team physician should be involved with coordinating and
planning to ensure the necessary aspects of the PPE are
completed [2].

Patient History
Medical History and Medication Use

A thorough review of the medical history should be com-
pleted. This can be done on a standardized form before the
athlete meets the provider. This assessment should include
a review of current medication use, including prescription
and over-the-counter medications and dietary supplements.
Depending on the level of competition and athletic govern-
ing body, certain medications may require the completion
of a therapeutic exemption form [11,14]. A review of the
athlete’s allergies is also important. Documentation of spe-
cific reactions should be completed. It is also crucial that
athletes with an anaphylactic allergy understand the impor-
tance of and always have access to emergency medication
in the event of an allergic condition.

Knowing if an athlete has ever been restricted or dis-
qualified from football participation is important, as this
can start a dialogue regarding pertinent medical history.
Most athletes with controlled chronic illness can partici-
pate in football. For athletes with diabetes, special care
should be taken to ensure they understand their insulin and
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carbohydrate needs around practice and games. Blood-
borne pathogens, such as HIV and hepatitis, are not dis-
qualifying conditions for football participation. Given this,
routine screening is not indicated, but vaccination against
hepatitis B can reduce risk of transmission [26]. The
COVID-19 vaccination status should be discussed, and all
athletes without a contraindication should be vaccinated
against COVID-19. Use of any durable medical device,
such as a prosthetic, should also be reported, and regula-
tions by the governing athletic body should be noted.

Cardiovascular History

Personal medical histories surrounding the cardiopulmo-
nary system should focus on exertional symptoms. Inquire
about history of exertional chest pain or discomfort, unex-
plained syncope or near syncope, exertional palpitations,
irregular heartbeat, excessive exertional dyspnea or fatigue,
heart murmur, or hypertension. Positive findings should be
considered in tandem with the physical examination; it is
reasonable to restrict athletes from training and play while
completing further evaluation. Records of prior testing, such
as electrocardiogram (ECG) or echocardiogram, should be
obtained and reviewed to avoid repeating evaluations.

Exertional heat illness, including heat stroke, poses sub-
stantial risk to football players, especially during the pre-
secason [6]. History of prior heat illness should prompt
questioning to determine the circumstances surrounding
that event. The equipment required for football also
increases the risk of exertional heat stroke. For football
players who are new to a warm climate, acclimatization (eg,
increasing the athlete’s exposure to heat gradually over a
period of days) reduces the risk of heat illness. During the
PPE, review the athlete’s hydration and nutrition status and
discuss the importance of maintaining both to minimize risk
of heat illness. Counseling on hydration is especially impor-
tant for football players with sickle cell trait. Periods of
intense physical exertion in hot and humid conditions can
increase the risk of sickling in athletes with this trait, and
such acute episodes can be challenging to differentiate from
collapse secondary to exertional heat illness. These epi-
sodes should be avoided given the increased risk of rhabdo-
myolysis and sudden cardiac death [25].

Athletes with a history of venous thromboembolism
present a unique challenge regarding participation and
clearance for football. An individualized approach devel-
oped with a hematology consultant can allow for participa-
tion in some cases [24].

Neurologic History

A football player’s neurologic history should focus on
chronic conditions, such as epilepsy, concussion, and tran-
sient brachial plexus injuries, commonly known as stingers.

For athletes with seizure disorders, clearance may depend on
the type and severity of seizures experienced, as well as how
well seizures are controlled [9]. Discussion with the athlete’s
managing neurologist, or consultation with a sports neurolo-
gist, may be necessary. The number, severity, treatment, and
recovery time of concussions should also be documented.
Unfortunately, there is a lack of evidence-based recommen-
dations on when to disqualify an athlete from football par-
ticipation due to prior brain injury. A discussion of the risks
of continued participation with the athlete (and in the case of
a minor, the parents) is necessary to reach a shared decision
on continued participation [27]. The nature of football
increases risks of transient brachial plexus injuries; hence, a
history of recurrent stingers should be noted. An athlete who
reports an episode in which symptoms affected both upper
extremities may have sustained cervical cord neurapraxia;
this warrants radiographic evaluation of the cervical spine to
assess for cervical spinal stenosis [18].

Respiratory History

Current or prior history of respiratory issues, such as asthma
or exercise-induced bronchospasm (EIB), should be noted.
It is also important to differentiate EIB from exercise-
induced laryngeal obstruction, given the similarities in pre-
sentation. The severity of any respiratory pathology should
be documented, as well as any medications. An asthma
action plan should be in place for any athlete with diag-
nosed asthma [13]. Special care should be taken to ensure
access to rescue medications for these athletes.

Gastrointestinal and Genitourinary History

Gastrointestinal and genitourinary issues do not typically
limit participation in football, but risks of participation
should be discussed with the patient. The history should
focus on the presence of any solitary organ, the absence of
an organ such as the spleen or a testicle, and the presence of
any unusual abdominal bulge or mass. Any chronic condi-
tion, such as inflammatory bowel disease, should be noted.
Questions on symptoms of a hernia will add to the compo-
nents of the physical examination. In the case of a symp-
tomatic hernia, referral for repair is indicated. The nutritional
status of those participating in football should also be evalu-
ated. Screening for eating disorders, including binge eating
disorder and relative energy deficiency, should be consid-
ered [7,8].

Dermatologic History

Skin infections are a common indication for restriction
from sport participation. Fortunately, most indications for
restriction are secondary to readily treatable conditions,
thus making these restrictions temporary. Whether the
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athlete has ever been restricted from participation because
of a skin condition or a particular dermatologic condition
is recurrent should be noted [22].

Musculoskeletal History

A history of musculoskeletal pathologies is clearly relevant
to participation in sport. If an athlete has suffered a bone
stress injury, a recurrent musculoskeletal injury, or an over-
use injury, it may indicate a nutritional deficiency or meta-
bolic concern. It is also beneficial to know whether an
athlete has injured a bone, tendon, ligament, or joint; the
nature of treatment for those prior injuries; and whether par-
ticipation in football was restricted due to the injury. Access
to prior imaging studies or treatment notes can help guide
counseling on participation in football. Timing of prior inju-
ries and determining the status of recent injuries are impor-
tant as they pertain to participation clearance [2].

Mental Health History

While special care is taken to evaluate an athlete’s physical
well-being, the same level of care should be used in assessing
mental health [5]. This can be especially challenging given the
social stigma surrounding mental health issues [10]. Screening
for conditions such as anxiety, depression, and substance use
disorders should be integrated into the PPE. Evaluation of sui-
cidality or prior suicide attempts should be performed as indi-
cated. The PPE may also be an opportunity to educate on the
harms of hazing and bullying, as well as to screen for victims
of these situations. This is also the time to screen for sexual
abuse or misconduct, as well as issues surrounding sexuality
and gender identity [6]. Practitioners should be aware of the
reporting expectations in their state, as well as the resources
that exist in their community, and be ready to help athletes
navigate these to provide the support and treatment they need
as indicated by findings during the PPE.

Surgical History

It is important to note the type of surgery and dates of any
prior surgical procedures. This may help to reveal underly-
ing chronic medical conditions or ongoing medical issues.
Following surgery, evaluation and clearance by the team
physician and surgical team is necessary before an athlete
can return to play.

Family History

Family history can reveal risks that may otherwise be
missed in the PPE—for example, if an athlete has a family
history of sudden and unexpected premature death, deaths
prior to age 50, disability from heart disease prior to age 50,
or cardiac conditions known to cause sudden cardiac death.

History of such events in family members younger than 35
should raise concern for genetic pathologies, including
hypertrophic cardiomyopathy, Marfan syndrome, and long
QT syndrome, among others [17].

Social History

A comprehensive social history is a vital part of a conversa-
tion on important but sometimes under-recognized compo-
nents of health such as substance use, including alcohol,
tobacco, cannabis, performance-enhancing drugs, or other
illicit substances. Counseling on cessation of unhealthy
substance use should be provided, and the individual per-
forming the PPE should have knowledge of resources for
treatment options. Reminders of safety guidelines, includ-
ing wearing a seat belt and safe sexual practices, should be
considered as well (Fig. 1).

Physical Examination

Cardiac Examination

While each component of the physical examination is
important, the cardiovascular system warrants special con-
sideration. Sudden cardiac arrest or death is rare in athletes,
but careful consideration may lead to further risk reduction.
Blood pressure screening should be a routine part of the
PPE. The cardiac examination begins with simple visual
observation of the athlete. Suspicion for Marfan syndrome
often begins with phenotypical signs such as kyphoscolio-
sis, high-arched palate, pectus excavatum, arm span greater
than height, and arachnodactyly. A scoring system is avail-
able to quantify these findings [3]. In addition, checking for
joint and skin hyperlaxity is appropriate [16]. Auscultation
of the heart at each listening post identifies murmurs. The
auscultation should be done supine, standing, and with
Valsalva to better identify and categorize any murmurs. The
point of maximal impulse should be identified to make sure
that it is not lateralized as in the setting of certain cardiomy-
opathies. Palpation of the femoral and radial pulse should
be done to determine whether they are simultaneous. This
examination may identify aortic coarctation [1,2].

Reasons to deny participation until further evaluation
include the following [2]:

e Marfanoid habitus with a score >7

e hypertension >140 systolic or >90 diastolic for ages
18 and above or more than 90% age, sex, and height
for adolescents

e greater than grade 2/6 murmur that radiates laterally,
present in middle-late systole, accompanied by a
click, louder or changing quality with dynamic
maneuvers, holosystolic, or diastolic

e family history of sudden cardiac death
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This form should be placed into the athlete’s medical file and should not be shared with schools or sports organizations. The Medical Eligibility
Form is the only form that should be submitted to a school or sports organization.

Disclaimer: Athletes who have a current Preparticipation Physical Evaluation (per state and local guidance) on file should not need to complete
another examination.

B PREPARTICIPATION PHYSICAL EVALUATION (Interim Guidance)
PHYSICAL EXAMINATION FORM

Name: Date of birth:
PHYSICIAN REMINDERS

. Consider additional questions on more-sensitive issues.

¢ Do you feel stressed out or under a lot of pressure?

Do you ever feel sad, hopeless, depressed, or anxious?

Do you feel safe at your home or residence?

Have you ever tried cigarettes, e-cigarettes, chewing tobacco, snuff, or dip?

During the past 30 days, did you use chewing tobacco, snuff, or dip?

Do you drink alcohol or use any other drugs?

Have you ever taken anabolic steroids or used any other performance-enhancing supplement?
Have you ever taken any supplements to help you gain or lose weight or improve your performance?
Do you wear a seat belt, use a helmet, and use condoms?

. Consider reviewing questions on curdlovascu|c|r symptoms (Q4-Q13 of History Form).

EXAMINATION

Helght Welght
Pulse: Vision: R 20/ L 20/ Corrected: O0Y ON

COVID 19 VACCINE

Previously received COVID-19 vaccine: OY ON

Administered COVID-19 vaccine at this visit: Y ON Ifyes: O First dose [ Second dose

MEDICAL NORMAL  ABNORMAL FINDINGS

Appearance

¢ Marfan stigmata (kyphoscoliosis, high-arched palate, pectus excavatum, arachnodactyly, hyperlaxity,
myopia, mitral valve prolapse [MVP], and aortic insufficiency)

Eyes, ears, nose, and throat
e Pupils equal
® Hearing

Lymph nodes

Hearte
e Murmurs (auscultation standing, auscultation supine, and + Valsalva maneuver)

Lungs

Abdomen

Skin

¢ Herpes simplex virus (HSV), lesions suggestive of methicillin-resistant Staphylococcus aureus (MRSA), or
tinea corporis

Neurological
MUSCULOSKELETAL NORMAL  ABNORMAL FINDINGS
Neck
Back

Shoulder and arm

Elbow and forearm
Wrist, hand, and fingers
Hip and thigh

Knee

Leg and ankle

Foot and toes

Functional
o Double-leg squat fest, single-leg squat test, and box drop or step drop test

@ Consider electrocardiography (ECG), echocardiography, referral to a cardiologist for abnormal cardiac history or examination findings, or a combi-
nation of those.

Name of health care professional (print or type): Date:

Address: Phone:

Signature of health care professional: MD, DO, NP, or PA

© 2019 American Academy of Family Physicians, American Academy of Pediatrics, American College of Sports Medicine, American Medical Society for Sports Medicine, American
Orthopaedic Society for Sports Medicine, and American Osteopathic Academy of Sports Medlicine. Permission is granted to reprint for noncommercial, educational purposes with
acknowledgment.

Fig. I. Preparticipation physical evaluation: Physical examination form from American Academy of Family Physicians, American
Academy of Pediatrics, American College of Sports Medicine, American Medical Society for Sports Medicine, American Orthopaedic
Society for Sports Medicine, and American Osteopathic Academy of Sports Medicine, 2019.
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Additional cardiac screening consisting of an ECG and/
or echocardiogram may be considered to detect conditions
that put individuals at risk of cardiac arrest or death.
However, the optimal strategy is a matter of debate and
depends on the population involved and the resources avail-
able. If additional cardiac screening is employed, medical
staff should ensure the use of updated athlete-specific crite-
ria to minimize false positive results and costly follow-up
testing [21,23].

Neurologic Examination

The nervous system examination should be driven by the
patient’s history including concussions, brachial plexus
injuries (stingers), single or multiple limb weakness, or
headache. A complete neurologic examination includes
testing cranial nerves II to XII, deep tendon reflexes, and
motor function, sensory function, and cerebellar function.
Balance testing may be performed at the time of PPE to
evaluate for cerebellar pathology, although this can be sub-
jective unless there is a well-established baseline of the ath-
lete’s balance prior to PPE. Various methods of balance
testing are available, although an office-based Balance
Error Scoring System (BESS) or modified BESS test is a
simple, office-based examination to evaluate balance. Deep
tendon reflexes can be performed at the biceps, brachiora-
dialis, triceps, quadriceps, and Achilles tendons; any asym-
metry should be noted. If there is a history of recurrent or
persistent stingers, an upper limb neural tension test should
be performed on the affected side to help evaluate for cervi-
cal radiculopathy [1,2].

Reasons to deny participation until further evaluation
include the following [2]:

e cervical or lumbar radiculopathy
e ataxia
e altered sensation or motor function

Respiratory Examination

Asthma is one of the most common respiratory problems in
athletes. Review the history and medications before physi-
cal examination to drive decision-making. With the patient
in a seated position, conduct auscultatory examination of
the lungs along the anterior and posterior chest. The breath
sounds should be equal bilaterally. If adventitious lung
sounds such as rales, rhonchi, wheezes, rubs, or coughing
with forced expiration are heard, further evaluation is war-
ranted. Visual examination may reveal additional findings
such as allergic shiners, nasal polyps, ocular erythema, or
pharyngeal cobblestoning that can be suggestive of under-
lying allergic conditions. In an athlete with a history of
exercise-induced asthma, consideration for vocal cord dys-
function can be based on history [1,2].

Reasons to deny participation until further evaluation
include the following [2]:

e symptomatic or uncontrolled asthma
e cxcessive shortness of breath with activity

Gastrointestinal/Genitourinary

In asymptomatic athletes, the abdominal examination may
be of low yield, but it is aimed at identifying abnormalities
or sequelae of illness such as splenomegaly after mononu-
cleosis infection. The abdominal examination should be
performed with the athlete supine. All 4 quadrants should
be palpated and inspected visually. The examination should
focus on identifying abdominal masses, rigidity, or a gravid
uterus [1,2].

The male genitourinary examination should be com-
pleted if indicated based on history, with the use of a chap-
erone, if necessary. With the athlete standing, the provider
looks for testicular asymmetry, undescended testicle, her-
nia, or testicular masses [1,2].

Reasons to deny participation until further evaluation
include the following [2]:

organomegaly

gravid uterus

testicular abnormalities or missing testicle
identification of an abdominal or inguinal hernia
missing a paired organ

Dermatologic Examination

Visual examination of the skin, especially important for
exposed areas that may have contact with other players or
equipment, is used to identify fungal, bacterial, or other
infections. Several contagious skin infections may be
identified and should be treated prior to sport participation
[22]. This examination can also identify self-inflicted
marks that would warrant further mental health discussion
and evaluation.

Reasons to deny participation until further evaluation
include an active infectious skin condition [2,20].

Musculoskeletal

The musculoskeletal examination can be approached in a
general manner or an injury-specific manner. The history
has been shown to be 92% sensitive in detecting signifi-
cant injuries [12]. The general examination may be used
to help identify muscle imbalance, range of motion asym-
metry, or focal areas of pain. It may include cervical, tho-
racic, and lumbar range of motion. Gross motor strength
can be tested and should be compared side-to-side. Range
of motion of the shoulders, elbows, wrists, hips, knees,



Leiszler et al

297

and ankles can be assessed and compared bilaterally.
Functional movement tests can be used to aid in detection
of asymmetry. These tests might include a single leg squat
or a box drop test. The Beighton score can be calculated
for athletes if there is concern for hyperlaxity [16]. If any
abnormalities are noted or the individual has a specific
complaint, a full examination of the involved joint should
be employed. This may need to be done at a later visit
[1,2].

Reasons to deny participation until further evaluation
include gross abnormalities or asymmetry [1,2].

Conclusion

The PPE is a relatively extensive effort to identify multiple
areas of intervention in athletes of all ages and all levels of
competition. While it may appear to be time-intensive, this
examination can be completed in an efficient and timely
manner, especially with practice and a team-based
approach. Continued practice and research will aim to
improve the PPE and more accurately identify risk factors
for morbidity and mortality in this population. This guide
may act as a starting point for more detailed examination.
For a more in-depth review of PPE recommendations,
please consult the collaborative effort mentioned in the
introduction of PPE: Preparticipation Physical Evaluation,
Sth Ed. [2].
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