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ABSTRACT
Background: The goal of the preparticipation physical examination (PPE) is to promote health and safety during competition by screening athletes for injuries and illness. Historically it
has been reported that the PPE may be the only medical evaluation that many student athletes receive. Our objective was to
evaluate whether student athletes who have participated in our
PPEs also receive routine well child care. In addition, we investigated parental perspectives regarding what should be included
during the PPE.
Methods: A 29-question survey was distributed to parents of
student athletes during 6 PPE sessions sponsored and hosted at
local school districts. Descriptive statistics were used to characterize and summarize the data set.
Results: A total of 288 surveys were completed. All our student
athletes had a primary care provider (100%), with the overwhelming majority of student athletes (90.9%) having both a well
child examination and a PPE annually. Approximately 89% of
parents believed that electrocardiograms prevented sudden
cardiac death in sports. The majority of parents believed the
PPE was an appropriate setting to discuss mental health and
substance abuse.
Conclusion: The majority of student athletes complete both
a well child examination and a PPE annually. Parents believe
screening electrocardiograms are eﬀective in preventing sudden
cardiac death and that the PPE can prevent injuries from occurring. Parents also believe the PPE can serve as an opportunity
to discuss mental health and substance abuse, which is consistent
with the most recent PPE monogram. An educational handout
should be provided to parents regarding the goals of the PPE.

INTRODUCTION
Approximately 30 million athletes younger than 18 years
undergo a preparticipation physical examination (PPE) to
participate in sports every year.1,2 e goal of the PPE is to
promote athlete health and safety while evaluating for
conditions that are life-threatening or that predispose to
injury.3 Although the sports physical examination is not
intended to substitute for an athlete’s regular health
maintenance examination, it can serve as an entry point into
the health-care system for adolescents without a medical
home.3
PPEs routinely do not address important medical issues
such as depression, substance abuse, physical activity, risk for
pregnancy, sexually transmitted diseases, or immunizations.4,5
Historically, the PPE was felt to be the only medical evaluation

that many student-athletes receive for several years, because
parents may view the PPE as an adequate assessment of
health.6 is may be especially true of student athletes from
low-income families who cannot aﬀord routine medical
care. According to a 1980 study performed by Goldberg
et al,7 the PPE served as the annual health assessment for
78% of student-athletes. In 1985, Risser et al,8 found that
the PPE served as the annual health assessment for 88%
of student-athletes. However, more recent data in 2012
suggest a potential change in trend, with 74% of insured and
46% of uninsured adolescents receiving an annual health
supervision examination.3
Recommendations were updated for the PPE most recently in 2019 through the Preparticipation Physical Evaluation Monograph.3 In the conclusion of the monograph, it
states the PPE is ideally performed by an athlete’s primary
care physician and should be a part of the preventive health
examination [also known as the well child examination
(WCC)].3 Since the monograph’s release, no study (to our
knowledge) has surveyed the parents of student athletes to
inquire about whether their child has a primary care provider and undergoes annual health assessments. ere is also
a lack of research regarding parental knowledge of the
objectives and content of the PPE. e purpose of our study
was to evaluate whether student-athletes who have participated in PPEs also receive a preventive WCC. A secondary aim was to evaluate parental perspectives regarding
what they feel is included and what they feel should be
included during a PPE.

MATERIALS AND METHODS
A voluntary 29-question survey was developed by the
authors (see Appendixa). is study was submitted to and
approved by the university’s institutional review board.
Study participants were recruited at registration for a PPE
session sponsored and hosted at local school districts. e
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Table 1. Comparison of surveyed school districts
School district

Mean family High school graduate Bachelor degree
income
or higher
or higher

School type

County population

Ethnicity

A

Public urban/inner city

25,770

Cau, 63.2%; AA, 2.2%; Hisp, 9.3%

$37,511

78.7%

10.5%

B

Public suburban

9016

Cau, 92.3%; AA, 2.2%; Hisp, 3.5%

$55,859

91.0%

31.4%

C

Public suburban

9270

Cau, 81.4%; AA, 7.0%; Hisp, 6.6%

$46,514

86.6%

18.0%

AA = African American; Cau = Caucasian; Hisp = Hispanic.

survey was distributed to the parents of middle and high
school student athletes during 6 mass PPEs at 3 high
schools from June 2017 to July 2017. ere were 2 PPE
sessions performed at each area high school. Each of these
high school districts had diﬀerent demographic information, such as population number, ethnicity distribution,
mean family income, and educational level (Table 1). Inclusion criteria included 1) being a parent/guardian of a
student athlete who was present at the PPE and 2) being
able to read and write in English. Consent was obtained
from the subjects when the survey was distributed.
e participants completed the surveys during the student-athletes’ PPE. A study team member was available to
the participants to answer any questions related to terminology used in the questionnaire. e questionnaire was
created to determine whether student-athletes who participated in the PPEs had a primary care provider, underwent an annual health assessment, and received routine
vaccinations. In addition, participants were asked questions
regarding what should be included in the PPE, such as
providing counseling on mental health and sexual activity,
as well as screening electrocardiograms (EKGs).
e survey was written at a middle school level to ensure
comprehension based on a wide variety of educational
backgrounds. Questionnaires were numbered, administered, collected, and stored in accordance with institutional review board speciﬁcations. Prior to administration,
the survey was reviewed for accuracy by 3 family medicine
physicians (including 2 fellowship-trained sports medicine
physicians), 3 certiﬁed athletic trainers, and 1 sports
medicine fellowship-trained orthopedic surgeon. e data
were analyzed using descriptive statistics.

RESULTS
A total of 288 surveys were completed by the parents of
the student athletes during our PPEs (Figure 1). Female
student athletes composed 57% of our sample. Ethnically,
74.9% of our students were Caucasian; 6.6%, African
American; and 18.5%, listed “Other.” Hispanics (of any
ethnicity) composed 20.1% of our sample.
All our student-athletes had a primary care provider
(100%), with the overwhelming majority of student-athletes
(90.9%) having both a WCC and PPE annually (Figure 2).
Only 26 parents (9.16%) used the PPE as their child’s
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Figure 1. Distribution of surveys completed by high school district.

Figure 2. Distribution of student athletes who had a preparticipation physical
examination (PPE) and well child examination (WCC) versus PPE only.

annual health assessment, and 25 parents (8.68%) believed
the PPE was identical to the WCC. e vast majority of
parents (89.4%) believed that EKGs prevented sudden
cardiac death in sports; 78.1% believed that EKG screening
should be performed during the PPE. Most parents (69.7%)
believed the PPE prevents minor injuries whereas 61.3%
of parents believed the PPE prevented major injuries. e
PPE was an appropriate setting to discuss mental health for
170 parents (60.1%), and 222 parents (70.9%) believed the
PPE was an appropriate setting to discuss substance abuse.
Interestingly, 185 parents (64.5%) completed the health
questionnaire and health history for the PPE without the
student-athlete’s input. Most parents (65.0%) believed an
eye doctor should have a role in the PPE; 69 parents (24%)
believed a dentist should have a role in the PPE.

DISCUSSION
is survey demonstrated that the PPE is not replacing
the WCC in our sample because the vast majority of our
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student-athletes undergo both a PPE and a WCC annually.
In addition, all our student-athletes had a primary care
provider. is is in contrast to historical beliefs. e reason
for this ﬁnding may be multifactorial. In the study by
Goldberg et al7 in 1980, 78% of students used the PPE as
their annual health assessment. Since that time, parents
may have become more aware of the limitations of the
PPE, including preventive health screening and provision of
immunizations. Because of these limitations, parents may
be ensuring their child receives comprehensive care by
having them undergo a WCC annually. Another reason for
this ﬁnding is the availability of health care. Every state now
has the Children’s Health Insurance Program (CHIP),
which was signed into law in 1997 and provides health
insurance to uninsured children and teens who are not
eligible for or enrolled in medical assistance. CHIP beneﬁts
are diﬀerent in each state; however, through the Commonwealth of Pennsylvania’s CHIP program, children
younger than 19 years are able to receive high-quality
comprehensive insurance coverage that includes immunizations, routine well child visits, prescription drugs, dental
care, vision care, and maternity care. At the time of our
survey, approximately 360,000 children in Pennsylvania
were enrolled in the CHIP program, which made Pennsylvania the fourth largest state with children enrolled in the
CHIP program.9 Parents who were using the PPE previously as their child’s only health assessment may now be
using CHIP, which includes having a primary care physician and having a WCC. Last, the Pennsylvania Interscholastic Athletic Association requires student-athletes to
obtain a PPE during the same academic year of sports
participation, with the earliest examination being completed on June 1. Because of the short time frame in which
the PPE must be completed before sports begin in the fall,
parents may choose to have the PPE performed during mass
PPEs because of their convenience, compared to scheduling
a PPE with their primary care provider, which may not be as
convenient to schedule.
e parents of our student-athletes may believe that the
PPE plays a role in preventing injuries, as 69.7% believed
the PPE prevented minor injuries and 61.3% believed the
PPE prevented major injuries. Carek and Mainous1 found
similar results when surveying collegiate student-athletes;
most athletes believed the PPE prevents or helps prevent
injuries, when there is no clear evidence to support this
assumption. Currently, the yield of the musculoskeletal
examination is low in asymptomatic athletes who have no
history of injury.1 Similarly, Bahr10 conducted a review that
demonstrated the ineﬃciency of current musculoskeletal
screening techniques at predicting and impacting future
injury risk. Although risk factors have been identiﬁed that
are associated with injury risk, current musculoskeletal
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screening tests are unlikely to predict injury with suﬃcient
accuracy. Further education should be provided to parents
of student-athletes regarding the goals of the PPE and its
limited role in the prevention of injuries.
In our study, 89.4% of parents believed that EKGs
prevented sudden cardiac death in sports, and 78.1% believed it should be incorporated in the PPE. In the US, the
use of EKG screening in association with the PPE is a
controversial topic. EKG screening can potentially identify
life-threatening disorders, such as channelopathies and
cardiomyopathies; however, many athletes have normal
adaptations to athletic activity, such as left ventricular
hypertrophy, and changes in the right ventricle can mimic
pathological conditions.11 Although the 12-lead EKG has
been a mainstay of hospital-based cardiovascular practice
for decades, it is an unproven diagnostic tool for reliable
detection of cardiovascular disease in generally healthy
populations.12 e ﬁfth edition of the Preparticipation
Physical Evaluation Monograph states that the decision to
add a screening test to the PPE requires careful consideration of the actual diﬀerential risk of sudden cardiac
arrest/death in the target population compared with the
expected false-positive and false-negative aspects of the
proposed screening test.3 e American Medical Society
for Sports Medicine position statement on PPE cardiac
screening suggests that determining medical eligibility
using an EKG as a screening tool should be based on the
perceived risk of the athlete population, the individual
physician’s ability to interpret ﬁndings accurately, and the
availability of a cardiology infrastructure.13 Currently, there
are no deﬁnitive data that demonstrate EKG screening in
sports prevents death. Malhotra et al14 conducted a study
with 11,168 adolescent athletes in the English Football
Association who participated in a cardiac screening program, which consisted of a health questionnaire, physical
examination, electrocardiography, and echocardiography.
Results of their study demonstrated that 75% of the athletes
with sudden cardiac death had normal cardiac screening
results.14 It does not appear that screening programs
provide absolute protection against sudden cardiac death;
however, 1 recent study did demonstrate that EKG
screening, when performed by experienced clinicians, is
superior to the American Heart Association 14-point
evaluation (which is performed during the PPE) for the
detection of cardiovascular disorders at risk for sudden
cardiac death.15 In our survey, the majority of parents believed that EKG screening prevents death and should be
conducted during the PPE. It has been shown that schoolbased automated external deﬁbrillators combined with a
comprehensive emergency action plan have been shown to
decrease death from sudden cardiac arrest in the studentathletes.13,16 Future eﬀorts should focus on educating
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parents on the essential role of automated external deﬁbrillators and emergency plans in improving sudden cardiac
arrest outcomes. In addition, parents should be educated on
the evolving status and the challenges of performing EKG
screening on the US high school athlete. Because the ﬁfth
edition of the Preparticipation Physical Evaluation Monograph is encouraging that the PPE be incorporated in the
routine health screening examination (WCC), the added
use of EKG screening in the medical home with interpretation by a physician familiar with modern standards for
EKG interpretation in athletes may be a subject of future
investigation.
Mental health is an important aspect of student-athlete
health. Student-athletes face numerous stressors, such as
performance expectations, balancing of academic requirements, and dealing with injuries.17 Approximately 32% of
students nationwide have symptoms of depression, 17% of
students have seriously considered attempting suicide, and
7% of students actually attempted suicide one or more
times.18 In our study, 60% of parents believed the PPE was
an appropriate setting to discuss mental health. is may
demonstrate that the majority of parents understand the
importance of mental health in student-athletes. is is also
in agreement with the ﬁfth edition of the Preparticipation
Physical Evaluation Monograph, which states that mental
health screening during the PPE may promote early
identiﬁcation of athletes at risk for mental disorders.3 is
can be challenging to achieve in the mass PPE setting
because of the sensitive nature of the discussion and the
number of people who are able to hear it. erefore, positive
answers to screening questions should initiate a private
discussion between the athlete and physician, with subsequent referral to a mental health provider if needed.
Substance use and substance use disorders are prevalent
among adolescents and young adults, including athletes at
all levels.3 According to the Youth Risk Behavior Surveillance study, 60.4% of students drink alcohol, 28.9% of
students have tried cigarette smoking, 42.2% of students
have used an electronic vapor product, and 14.0% of students have taken prescription pain medicine (including
drugs such as codeine, Vicodin, oxycontin, hydrocodone,
and Percocet) without a doctor’s prescription.18 In addition,
4.8% of students used any form of cocaine, and 35.6% of
students used marijuana.18 Parents are likely aware of these
risks and, as such, 70.9% of our parents believed the PPE
was an appropriate setting to discuss substance abuse. is
is consistent with the most recent PPE monograph goal
of providing an opportunity for discussion of health and
lifestyle issues.3 e challenge, again, is the sensitive nature
of these discussions, especially in a mass PPE setting,
where student-athletes are unlikely to reveal whether they
are involved with substance abuse. Studies are needed to
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determine whether the mass PPE setting is appropriate at
all for substance use screening and whether we should be
recommending that this be completed in the medical home.
One interesting ﬁnding was that 64.5% of the parents
completed the PPE history form without the assistance of
the student-athlete. Carek et al19 showed that discrepancies
exist between information given by parents and that given
by student-athletes during the annual PPE. Studentathletes should play a role in completing their history form
because parents may not be aware that their child is experiencing symptoms. In contrast, student-athletes may not
know their complete medical or family histories, which may
contain important risk factors useful to the provider. It may
be helpful for instructions to recommend that the athletes
and their guardian ﬁll out the health questionnaire together
to decrease discrepancies.
Dental trauma, eye injury, and loss of vision are concerns
in sports participation. In our study, 65% of the parents
believed an eye doctor should have a role during the PPE,
whereas only 24% of parents believed that a dentist should
have a role during the PPE. ese ﬁndings may indicate
that some parents may like to incorporate a specialist’s
assessment regarding their child’s dental and vision health
prior to participation in sports.
ere are several limitations to our study. Our study
represents a convenience sample of parents at 3 local schools
in Pennsylvania. A total of 288 surveys were completed;
however, we were unable to determine the survey response
rate. e reason for this is that many of the high school
student-athletes were not accompanied by a parent when
presenting for their PPE. ere may be geographic bias
because all school districts surveyed were in the same region.
Because our survey asked retrospective questions, our results
could have been impacted by recall bias. We are unsure of
how many of our student-athletes use CHIP, which could
be a potential source of internal bias in our study. CHIP
beneﬁts are diﬀerent in each state; however, all states
provide coverage for routine checkups, doctor visits, prescriptions, and immunizations. As a result of these limitations, the generalizability of our ﬁndings to other groups
may be limited.
One ﬁnal limitation is the validation of our survey. We
created this original survey to answer our research questions because no validated instrument exists. We addressed
content validity through an independent review of the
questions. Each question was reviewed for content appropriateness and readability.

CONCLUSION
e majority of student-athletes complete both a WCC
and a PPE annually. In addition, all our student-athletes
had a primary care provider. is is in contrast to historical
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beliefs that the PPE is the only medical evaluation that
many student-athletes receive. Parental perception of what
should be performed and what is being performed during
the PPE are in contrast. Parents believe that screening
EKGs should be incorporated in the PPE and that they are
eﬀective in preventing sudden cardiac death. Parents believe
an eye doctor should have a role in the PPE, and they believe
the PPE is an appropriate setting to discuss mental health
and substance abuse. e majority of parents also believe
that by having a PPE, student-athletes are a less likely to
sustain major or minor injuries during sports. Further
education should be provided to parents in the form of a
handout that describes the objectives and limitations of
the PPE. However, some parental perceptions (including
screening for mental health and substance abuse) are
consistent with the most recent PPE monograph. v
Supplemental Material
a
Supplemental Material is available at: www.thepermanentejournal.org/ﬁles/
2021/20.298supp.pdf
Disclosure Statement
The author(s) have no conﬂicts of interest to disclose.
Financial Support
No ﬁnancial support was received for this study.
Author Contributions
Eldra W Daniels, MD, MPH, Cayce A Onks, DO, MS, ATC, Robert A Gallo, MD,
and Matthew Silvis, MD, participated in the study design, data acquisition and
analysis, and drafting of the ﬁnal manuscript. All authors have given ﬁnal approval
to the manuscript.
References
1. Carek PJ, Mainous AG III. Preparticipation cardiovascular screening for young athletes.
J Am Med Assoc 2000 Aug;284(8):957; author reply, 958. DOI: https://doi.org/10.1001/
jama.284.8.957, PMID:10944631.
2. Patel DR, Greydanus DE. Sport participation by physically and cognitively challenged
young athletes. Pediatr Clin North Am 2010 Jun;57(3):795–817. DOI: https://doi.org/10.
1016/j.pcl.2010.03.002, PMID:20538157.
3. American Academy of Family Physicians; American Academy of Pediatrics. PPE:
Preparticipation physical evaluation. 5th edition. Elk Grove Village, IL: American Academy
of Pediatrics; 2019.

·

The Permanente Journal https://doi.org/10.7812/TPP/20.298

·

4. Krowchuk DP, Krowchuk HV, Hunter DM, et al. Parents’ knowledge of the purposes and
content of preparticipation physical examinations. Arch Pediatr Adolesc Med 1995 Jun;
149(6):653–7. DOI: https://doi.org/10.1001/archpedi.1995.02170190063011, PMID:
7767421.
5. Valasek AE, Bieganski M, Desrochers J, Young J. Self-reported physical activity level in
student athletes at preparticipation physical evaluations. Clin J Sport Med 2018 Nov;
28(6):538–9. DOI: https://doi.org/10.1097/JSM.0000000000000464, PMID:28654437.
6. Cavanaugh RM, Miller ML, Henneberger PK. The preparticipation sports physical: Are we
dropping the ball? Pediatrics 1995 Dec;96(6):1151–3, PMID:7491240.
7. Goldberg B, Saraniti A, Witman P, Gavin M, Nicholas JA. Pre-participation sports
assessment: An objective evaluation. Pediatrics 1980 Nov;66(5):736–45, PMID:7432879.
8. Risser WL, Hoffman HM, Bellah GG Jr, et al. Frequency of preparticipation sports
examinations in secondary school athletes: Are the University Interscholastic League
guidelines appropriate? Tex Med 1985 Jul;81(7):35–9, PMID:4035596.
9. Anonymous. Medicaid annual enrollment reports: Unduplicated number of children ever
enrolled in CHIP and Medicaid. Accessed February 18, 2020. https://www.medicaid.gov/
sites/default/ﬁles/2019-12/fy-2017-childrens-enrollment-report.pdf
10. Bahr R. Why screening tests to predict injury do not work-and probably never will . . . : A
critical review. Br J Sports Med 2016 Jul;50(13):776–80. DOI: https://doi.org/10.1136/
bjsports-2016-096256, PMID:27095747.
11. Lampert R. ECG screening in athletes: Differing views from two sides of the Atlantic.
Heart 2018 Jun;104(12):1037–43. DOI: https://doi.org/10.1136/heartjnl-2016-309448,
PMID:29101265.
12. Maron BJ, Levine BD, Washington RL, Baggish AL, Kovacs RJ, Maron MS. Eligibility
and disqualiﬁcation recommendations for competitive athletes with cardiovascular
abnormalities: Task force 2: Preparticipation screening for cardiovascular disease in
competitive athletes: A scientiﬁc statement from the American Heart Association and
American College of Cardiology. J Am Coll Cardiol 2015 Dec;66(21):2356–61. DOI:
https://doi.org/10.1016/j.jacc.2015.09.034, PMID:26542659.
13. Drezner JA, O’Connor FG, Harmon KG, et al. AMSSM position statement on
cardiovascular preparticipation screening in athletes: Current evidence, knowledge gaps,
recommendations and future directions. Br J Sports Med 2017 Feb;51(3):153–67 DOI:
https://doi.org/10.1136/bjsports-2016-096781, PMID:27660369.
14. Malhotra A, Dhutia H, Finocchiaro G, et al. Outcomes of cardiac screening in adolescent
soccer players. N Engl J Med 2018 Aug;379(6):524–34. DOI: https://doi.org/10.1056/
NEJMoa1714719, PMID:30089062.
15. Williams EA, Pelto HF, Toresdahl BG, et al. Performance of the American Heart
Association (AHA ) 14-point evaluation versus electrocardiography for the cardiovascular
screening of high school athletes: A prospective study. J Am Heart Assoc 2019 Jul;8(14):
e012235. DOI: https://doi.org/10.1161/JAHA.119.012235, PMID:31286819.
16. Drezner JA, Rao AL, Heistand J, Bloomingdale MK, Harmon KG. Effectiveness of
emergency response planning for sudden cardiac arrest in United States high schools
with automated external deﬁbrillators. Circulation 2009 Aug;120(6):518–25. DOI: https://
doi.org/10.1161/CIRCULATIONAHA.109.855890, PMID:19635968.
17. Neal TL, Diamond AB, Goldman S, et al. Interassociation recommendations for
developing a plan to recognize and refer student-athletes with psychological concerns at
the secondary school level: A consensus statement. J Athl Train 2015 Mar;50(3):231–49.
DOI: https://doi.org/10.4085/1062-6050-50.3.03, PMID:25730175.
18. Kann L, McManus T, Harris WA, et al. Youth risk behavior surveillance: United States,
2017. MMWR Surveill Summ 2018 Jun;67(8):1–114. DOI: https://doi.org/10.15585/mmwr.
ss6708a1, PMID:29902162.
19. Carek PJ, Futrell M, Hueston WJ. The preparticipation physical examination history: Who
has the correct answers? Clin J Sport Med 1999 Jul;9(3):124–8. DOI: https://doi.org/10.
1097/00042752-199907000-00002, PMID:10512339.

The Permanente Journal For personal use only. No other uses without permission. Copyright © 2021 The Permanente Press. All rights reserved.

5

