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Abstract

Objective To examine the medical lit-
erature regarding the effectiveness of
the preparticipation physical exami-
nation (PPE) in satisfying the basic re-
quirements for medical screening.
Design Medline database (1966 to
August 2002) search using the terms
“preparticipation physical examina-
tion” and “physical examination.”
Main outcome measure The United
States Preventive Services Task Force
(USPSTF) description of an effective
screening test was used to determine whether the
studies available provide evidence that the PPE satis-
fies the basic requirements for medical screening.
Results 176 articles were identified. The articles did
not specify the presence of a randomized control
group, nor did they describe subjects who were 
inappropriately cleared or restricted. Therefore, false-
positive and false-negative rates were not presented.
As the accuracy of the screening test was not demon-
strated, the PPE failed to satisfy one of the major re-
quirements for an effective screening test.
Conclusion The PPE for athletes does not satisfy the
basic requirements for medical screening as de-
scribed by the USPSTF.

Introduction

Though not uniformly implemented in other
Western nations, the preparticipation physical exam-
ination (PPE) has become the standard of care for
more than 6 million high school and college students
in the United States as they prepare for athletic par-
ticipation. In just over three decades this examina-
tion has gradually become an integral aspect of the
athletic and sports medicine system. During its evolu-
tion, the basic structure and format of the PPE has
been developed, instituted, and revised, based largely
on the recommendations of key opinion leaders and
large medical organizations.1-26 Currently, every state
but one requires a medical evaluation before a stu-
dent is allowed to participate in high school athlet-
ics.27 Although the PPE has been adopted by many or-
ganizations, its content and utility remain a topic of
debate.24,27-36

The PPE is generally intended to identify medical
conditions that may affect safe and effective partici-
pation in organized sports.12,19,37 In an expansion of
this objective, the American Medical Association

(AMA) Group on Science and
Technology indicated that every
physician should seek to complete
two main objectives during the PPE:
“1) to identify those athletes who
have medical conditions that place
them at substantial risk for injury or
sudden death and disqualify them
from participation or ensure they re-
ceive adequate medical treatment 
before participation and 2) to not 
disqualify athletes unless there is 
a compelling medical reason.”

12

Similar objectives were presented by
the Preparticipation Physical Examination Task
Force, a group established by the American Academy
of Family Physicians, American Academy of
Pediatrics, American Medical Society for Sports
Medicine, American Orthopedic Society for Sports
Medicine, and American Osteopathic Academy of
Sports Medicine.

19 
This group delineated three pri-

mary objectives of the PPE: 1) to detect conditions
that may predispose to injury, 2) to detect conditions
that may be life threatening or disabling, and 3) to
meet legal and insurance requirements. 

However, the PPE may fulfill other objectives, and
these may provide incentives for physicians to partici-
pate in the PPE process. In relation to direct patient
care, it allows physicians to assess overall physical
health and provides an opportunity for preventive
medical services. Some physicians may utilize the PPE
to provide a community service, build a referral prac-
tice, establish a sports medicine center, compile a re-
search database, or educate physicians, therapists,
and other paramedical personnel.38

While these potential objectives of the PPE have
been extensively presented, they do not constitute for-
mal criteria for the critical evaluation of a medical
screening instrument.39 The ability of the PPE to satis-
fy the basic requirements for screening is unclear. The
aim of this systematic review was to examine the med-
ical literature regarding the effectiveness of the PPE
in satisfying the basic requirements for medical
screening. 

Methods

To identify studies for possible inclusion, we searched
the Medline database (1966 to August 2002) using the
terms “preparticipation physical examination” and
“physical examination.” We also reviewed the bibli-
ographies of identified manuscripts. We screened ti-
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tles and abstracts (when available) and reviewed rele-
vant articles.

Studies were included if they described the popu-
lation of athletes screened, provided information re-
garding clearance, and delineated reasons for addi-
tional evaluation or disqualification. In addition, the
studies were reviewed for methodological issues, in-
cluding randomization, presence of a control group,
and calculation of sensitivity and false-negative rates
(through the detection of individuals with an underly-
ing condition that would restrict participation but was
not detected by the PPE).

We adopted the United States Preventive Services
Task Force (USPSTF) description of an effective
screening test to define the basic requirements for
medical screening. Specifically, a screening test must
satisfy two major requirements to be considered effec-
tive: 1) the test must be able to detect the target con-
dition earlier than would be possible without screen-
ing and with sufficient accuracy to avoid producing
large numbers of false-positive and false-negative re-
sults (accuracy of screening test), and 2) screening for
and treating persons with early disease should im-
prove the likelihood of favorable health outcomes (eg,
reduced disease-specific morbidity or mortality) com-
pared to treating patients when they present with
signs or symptoms of the disease (effectiveness of early

detection).39

Results

A total of 176 articles were identified. Of these arti-
cles, none specified the presence of a randomized
control group or described subjects who were inap-
propriately cleared or restricted. Therefore, false-pos-
itive and false-negative rates were not presented. As
the accuracy of the screening test could not be deter-
mined, the PPE failed to satisfy a major requirement
for an effective screening test. 

Of the studies found during the Medline search,
11 articles that presented evaluation and clearance re-
sults from large screening efforts were selected for
further review.38,40-49 From this group, several articles
were not used in further discussion as the supporting
information regarding the clearance decision could
not be interpreted from the data provided.41,44,47

In general, the studies included in the review used
only self-selected samples of the athletic population.
Uniformly, athletes could choose either to undergo
the PPE as a part of the study or to have a PPE com-
pleted by their regular physician. Only one study pre-
sented the rate of participation in the described PPE
among students who planned to participate in orga-
nized athletics.42 Furthermore, neither the accuracy
of the information provided by athletes nor the physi-
cal examination findings of the health care profes-
sionals were subject to review for validity. As previous
studies have found poor agreement between histories
obtained from athletes and parents independently,
these issues could possibly affect the results of the
studies being reviewed.45,50

The studies reviewed provided information re-
garding rates of clearance, clearance with follow-up,
and full restriction (table).38,40-49 Further comparison
between the studies reviewed and their reported
clearance rates could not be completed due to un-
clear criteria used to determine clearance status in
each study.

Another goal of these assessments is to identify in-
dividuals with a condition that may be life threatening
or disabling. Among the 27 780 student-athletes 
involved in the studies, one death (from cerebral
aneurysm) was reported.43 Because the studies did not
include a control group, we did not conduct a com-
parison of mortality rates between athletes screened
and not screened. Further, the studies did not include
follow-up of athletes restricted from participation and
therefore we could not examine whether restriction
resulted in decreased morbidity or mortality.

Discussion

Based on the results of this review, scientific evidence
is lacking to support the ability of the PPE to satisfy
the basic requirements for medical screening. We
could not determine the effectiveness of these exami-
nations in detecting physical abnormalities serious
enough to limit or restrict athletic participation. The
absence of a comparison group, the unknown rate of
actual participation of athletes in these examinations,
and inconsistent definitions of a physical abnormality
serious enough to limit athletic participation con-

tributed to the inability to determine
the sensitivity and false-negative rate of
the PPE. These values are essential in
determining the value of a medical
screening tool. Although the AMA
Group on Science and Technology re-
ported a rate range for true positives
(0/1000 to 12.8/1000) and false posi-
tives (11.6/1000 to 79.5/1000),12 the
false-negative rate was not presented
nor could it be extrapolated from the
results provided.

As recognized by the AMA group, a
series of studies has established the ef-
fectiveness of the PPE in detecting
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Table Rates of clearance, clearance with follow-up, or full restriction

No of Cleared Cleared with Full
Study athletes (%) follow-up (%) restriction (%)
Goldberg, 198040 701 85.2 13.5 1.3
Linder, 198141 1,268 94.8 5.0 0.2
Tennant, 198142 2,719 89.6 9.2 1.2
Thompson, 198243 2,670 89.2 9.6 1.2
DuRant, 198544 922 94.4 5.6 0.3
Risser, 198545 2,114 96.6 3.1 0.3
Magnes, 199246 10,540 89.4 10.2 0.4
Briner, 199547 937 86.2 12.6 1.2
Rifat, 199548 2,574 84.8 12.6 2.6
Smith, 199838 2,739 86.1 11.9 1.9
Lively, 199949 596 85.9 13.9 0.2
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physical conditions serious enough to limit athletic
participation.12 These conditions may include acute,
recurrent, chronic, untreated, or inadequately treated
injuries or other medical problems. However, the def-
inition of such conditions, which is based upon ex-
pert opinion rather than evidence, is not standard-
ized and varies between studies.19,51 Therefore, these
studies have demonstrated only that physicians are
able to detect arbitrarily established disqualifying or
other medical conditions that may require further
evaluation and treatment in an unknown percentage
of athletes. Even if specific conditions are identified,
the PPE may not predict certain athletic injuries.52

Several studies attempted to provide information
regarding other conditions (ie, inflexibility, asymmet-
ric strength, and abnormal mechanics) that may pre-
dispose an athlete to injury.43,47,53 For example, several
studies found that tight hamstrings and ankle laxity
were the most common significant findings resulting
in “clearance with follow-up” recommendations by
the examining physicians.43,47

Guidelines for participating in competitive sports
from the American Academy of Pediatrics and the
Preparticipation Exam Task Force do not specifically
address the clearance classification resulting from
these frequently identified abnormalities.19,51 The ab-
sence of unified recommendations is primarily attrib-
uted to several factors: 1) the lack of consensus re-
garding the threshold of abnormality (eg, the degree
of inflexibility that might be considered abnormal), 2)
the unavailability of data indicating the predictive val-
ue of specific physical abnormalities for injury, and 3)
the lack of definitive proof that corrective interven-
tions alter outcome.38 While various degrees of hyper-
laxity, muscular tightness, weakness, asymmetry of
strength or flexibility, poor endurance, and abnormal
foot configuration may predispose an athlete to in-
creased risk of injury during sports competition, the
studies have failed to demonstrate conclusively that
injuries are prevented by interventions aimed at cor-
recting such abnormalities.3,40,54-60

A primary objective of the PPE is to identify indi-
viduals with a condition that may be life threatening
or disabling. An underlying cardiovascular disease
has been found to be a significant cause of acute sud-
den cardiac death in high school and college ath-
letes.61 These catastrophic events are believed to occur
in about 0.5 per 100 000 high school athletes per aca-
demic year.62,63

The practicality and utility of medical screening
for athletes at risk of sudden cardiac death are limited
by several factors: 1) the apparent low prevalence of
relevant cardiovascular lesions (eg, hypertrophic car-
diomyopathy, coronary artery anomalies, myo-
carditis) in the general youth population, 2) the low
risk of sudden death even among persons with an un-
suspected abnormality, and 3) the large size of the
competitive athletic population.12,62 In the studies re-
viewed, no athlete was restricted from participation
based on the finding of hypertrophic cardiomyopathy
that had not been previously detected.

In addition, an athlete’s history of injury and the
degree of rehabilitation may be the best predictor of
future orthopedic problems. A musculoskeletal injury
is the most common cause for disqualification of an
athlete.40,45,49 DuRant et al44 found that having previ-
ously experienced a knee injury or having undergone
knee surgery was significantly associated with the oc-
currence of knee injuries during subsequent sports
seasons of an academic year. Furthermore, Van
Mechelen et al64 demonstrated that the greatest risk
factor for injury is a history of injury. Finally, some ev-
idence exists that athletes who are relatively weak for
their level of physical maturation may have an espe-
cially high risk of injury.65

Several issues limit this review: Additional studies
concerning the PPE may exist but were not detected
utilizing the search methods described. In addition,
other screening tools besides the history and physical
were not addressed in the studies reviewed. Routine
laboratory studies and other tests used as screening
tools in an asymptomatic athletic population are not
currently recommended or supported by the medical
literature. 

Conclusion
The PPE for athletes does not satisfy the basic re-
quirements for medical screening as described by
the USPSTF. While current research fails to demon-
strate whether the PPE has an effect on the overall
morbidity and mortality rates in athletes, other ob-
jectives may be fulfilled by these examinations.
Furthermore, no harmful effects of these examina-
tions have been reported. The practice of providing
preparticipation medical screening for athletes is
neither supported nor refuted by the current med-
ical literature due to the inadequacies of research
data available. ✦
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What is already known on this topic

The preparticipation physical examination
(PPE) is intended to identify medical condi-
tions that may affect safe and effective partic-
ipation in organized sports

The basic structure and format of the PPE
has been developed, instituted, and revised
based on the recommendations of key opin-
ion leaders and large medical organizations

What this study adds

The accuracy of the PPE could not be deter-
mined from the studies available, and thus
the PPE fails to satisfy one of the major re-
quirements for an effective screening test

The practice of providing preparticipation
medical screening for athletes is neither sup-
ported nor refuted by the current medical
literature due to the inadequacies of re-
search data available
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