Are Yearly Physical Examinations in Adolescents

Necessary?

Gunnar B. Stickler, MD, PhD

Background: Recommendations regarding the frequency of routine physical examinations for adoles-
cents have varied from one examination every 2 to 3 years to yearly evaluations. Because none of these
recommendations was based on studies regarding the usefulness of such examinations, it was pertinent

to review the results of published studies.

Methods: All series of routine school and preathletic examinations of adolescents published in the
English literature from 1943 to 1995 were reviewed. Only reviews of examinations by physicians with or
without supervised health professionals were included.

Results: Findings included weight, blood pressure, visual acuity, innocent heart murmurs, scoliosis,
referral for further testing, and serious abnormalities unknown before examination. A total of 20,047
examinations by 12 different groups of investigators was abstracted. Only 2 adolescents had major, pre-
viously unknown findings: 1 boy was blind in one eye and the other had mitral insufficiency. Elevated
blood pressures were found in 0.1% to 1.6% of adolescents. Minor findings included acne, caries, myo-
pia, and minor orthopedic problems, but they did not prevent participation in school or sports.

Conclusions: Yearly physical examinations in adolescents are not cost-effective and have practically
no value in finding important pathologic conditions. This conclusion would not apply to sexually active
teenagers. The value of an examination for health education or detection of mental problems has never
been tested in this population. For entrance to school and camps or for sports participation, the review
of a questionnaire and screening examinations by allied health providers should be the method of
choice unless future studies justify repeated yearly examination of adolescents. (J Am Board Fam Pract

2000;13:172-7.)

With increasing emphasis on control of cost of
medical care, there is a need to reexamine the
effectiveness of yearly examinations of adolescents
by physicians. Practices without shown benefits
need to be challenged.

Reasons to question the need for yearly exami-
nations of adolescents include low yield of finding
previously unknown abnormalities, limited time
with adolescents in a medical setting that should be
spent wisely, lack of challenge to the physician, and
cost. Gould' first suggested regular physical exam-
inations as a means for screening for disease in
adults in a presentation to the American Medical
Association in 1900. For the same reason, Gal-
lagher? examined 910 adolescent boys, aged 13 to
19 years at Phillips Academy in Andover, Mass, in
1943. ’
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Recommendations regarding the need and fre-
quency for periodic health examinations of adoles-
cents were based on the opinions of various com-
mittees or groups and not on the findings in
published series. This fact prompted this review of
published series on yearly physical examinations in
adolescents.

Methods

The English literature from 1943 to 1995 regard-
ing yearly routine physical examinations and
preathletic examinations of adolescents was re-
viewed. MEDLINE and the Scientific Citation In-
dex were searched using the key words: “school
medical examinations,” “routine physical examina-
tions in adolescents,” “sports examinations in ado-
lescents,” and “preparticipation physical examina-
tions.” Older contributions were found by
reviewing the references mentioned in the more
recent articles. Twenty-three papers were found.
Twelve reports were used because they were clear
about who examined the adolescents and contained
detailed data rather than opinions. This survey was
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Table 1. Findings of Routine Physical Examination by Physicians.

Findings Gallagher? Rogers & Reese’ Grant et al*
Adolescents, No. 910 M 488 M 3788 M
497 F 2270 F
Increased blood 0.1 None 04M
pressure, % 02F
Abnormal heart, % 0.2 (congestive heart disease) ? organic heart —_
0.7 (rheumatic heart disease) murmur: 0.5 M, 1.0F
Hernia, % 0.3 0.0 0.3
Undescended testis, % 0.5 0.0 0.0
Serious positive Not stated in those terms 4, known before 3.8, unknown before
findings, % examination examination

M = male, F = female.

primarily concerned with determining the preva-
lence of serious abnormalities that required further
observation, referral, or treatment found during
these examinations.

Results

Results of 7953 school examinations?™* are tabu-
lated in part in Table 1. Not listed are defects of
vision, hearing, dentition, nutrition, and skin that
were picked up by simple screening procedures not
requiring a physician. The most detailed evaluations
were found in the study by Rogers and Reese,’
done at a high school in Dormont, Penna. Refer-
able abnormalities were detected in 3.8% to 4% of
examinations, but most of these abnormalities were
known already. A quote from Rogers and Reese? is
interesting:

While procedures such as ophthalmoscopic in-
spection of the optic fundus, test of pupillary
response to light and accommodation, auscul-
tation and percussion of the chest, tests of the
deep tendon reflexes, measurement of chest
circumference, counting of resting and postex-
ercise pulses, determination of blood pressure,
palpation of breasts, and palpation of the ab-
domen failed to reveal important disease in
approximately 1000 examinations, it is not pos-
sible to say that they never would have value in
the health appraisal of the presumably well
adolescent.

Screening tests primarily revealed conditions
such as acne, reduced visual acuity, short stature,
obesity, and dental caries. All turned out to be
minor problems. In these three series, not a single
serious abnormality was detected, and in two stud-

ies not even minor abnormalities that were not
known before were found. In the series examined
by Grant et al,* 13.4% previously unknown find-
ings were recorded, but these were abnormalities
primarily detected by simple screening procedures.

Table 2 summarizes 12,094 preathletic examina-
tions recorded by nine different groups.®!? Only
two major previously undetected abnormalites
were found. One was mitral valve insufficiency, and
the other was unilateral blindness. Other previously
known findings included 1 student with a single
hydronephrotic kidney, 1 with a meniscus tear, and
3 with a single testis.

The percentage of students referred for further
testing varied from 1.2% to 13.5%, with the high-
est percentage coming from the series by Goldberg
et al,’ the earliest study reviewed. Goldberg et al
called it a false-positive rate, because all these stu-
dents eventually were allowed to participate in
sports. The other larger studies had an average
referral rate of about 3%, but the permanent ex-
clusions were not higher than 0.15% to 1.7%, with
an average of 0.7%.

Goldberg et al® found that seven of nine disqual-
ifying conditions had been noted after reviewing
the history. Risser et al>!® found 16 medical prob-
lems; all but one had been mentioned in the his-
tory. Minor orthopedic findings were noted in
1.8% to 16.8% of students. Higher rates were listed
when the examinations were done by orthopedic
residents or physical therapists. Diagnoses included
tight hamstring muscles, patellofemoral syndrome,
ankle instability, mild scoliosis, flatfoot, previous
injury, neck pain, and hip pain usually not leading
to exclusion from sports.
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Table 2. Findings from Presports Examinations.

Goldberg et al®

Tennant et
al®

C/I-€-€T-G¢9¢/SST/CeTe

Findings Linder et al’ Thompson et al® Risser et al® Risser etal'® DuRant et al!' DuRant et al'' ~ Briner & Farr!?
Adg}escenw, 447 M, 254 F 2719 1268 1789 M, 881 F 1560 M, 554 F 563 M, 200 E- 170 752 622 M, 315 F
0. o
Race Not stated Not stated White 64%, African- Not stated ‘White 96.1%, African- White 70.5‘)§J White 32.2%, — Not stated
American 35%, other American 1.3%, African-Angrican ican-
0.7% Hispanic 2.6% 26.6%, Higanic American
29% : 66.9%, Asian
g 0.9%
Examiner Physician 1 physician, 4  Physicians Physicians, (12 orthopedic ~ Pediatricians, 2 pediatriciag, Physicians Screening Sport physicians
nurse and 3 medical residents) orthopedists, athletic pediatric ngrse stations,
practitioners trainer practitione® multiple
Q examiners
Abnormal Diastolic >95 mm Diastolic >90 — 0.08 Mild hypertension 0.19  — g Not mentoned — 0.42
blood Hg 0.17 mm Hg =
T A 1.61 o
% 3
Diminished  2.56 — — 1 blind in one eye 11 blind in one eye, 10 — % 4.1 44 042
visual known before o
acuity, % =
Probable 0.42 M, known — — 0.15 M, 0.11 F 1 evaluated, known — g - — 1 with atrioseptal
organic before, 0.28 F, before, not excluded defect, 1 with
heart known before ) mitral valve
murmur, g prolapse
3
Abnormal Single tests 0.14, Hernia 0.33 — Hernia 0.17, varicocele 0.17, 2 with single kidney — o - — 1 with possible
g:nitalia, known before cryptorchidism 0.17 Q inguinal hernia
o
Scoliosis 27M — — 011 M, 019F 1F — S 06 M 43 M 27M
(mild), % IS
Referred for  13.5 (all later 1.2 5.04 12 34 21 § 24 6.4 1.7 @all a%e-
further cleared) < groups
testing, % N
Excluded for 1.3 Not stated 0.15 1 (mitral insufficiency 0.28 0.28 N None 04 sinFle —
medical requiring surgery) o testis, 1
reasons, < congenital
% «Q heart disease)
Comments False-positive rate Minor Reason for referral: Minor musculoskeletal Of 33 with medical All3 exclude% athletes Muldple All —
13% treatable minor problems with roblems 9.6%: tight greoblems, 22 known had knowi. examiners abnormalities
Minor orthopedic conditions mouth and teeth, Eamsu-ings, patellofemoral fore diagnosis _ noted known before
findings 8.6% 8% cardiovascular system, syndrome, ankle Of 38 orthopedic Cost per maﬂ' significantly
genitalia, lower insubility, reflecting Ezoblems, 24 known finding $4337 higher
extremities orthopedist’s bias, fore @ percentage of
rehabulitated proteinuria abnormalities
0.37% in 6 areas

M = male, F = female.
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The most frequent medical finding was a heart
murmur that proved to be unimportant, with the
one exception mentioned above (the student who
was found to have mitral insufficiency), or some
congenital heart defects, which had been known
before. The rate of diagnosis of hypertension var-
ied between 0.1% and 1.6%. The definition of
hypertension varied, however. The diastolic pres-
sure was considered to be abnormal if it was higher
than 90 or 95 mm Hg. In four series acne was noted
in 2.6% to 7.1% of adolescents. Dental caries and
decreased visual acuity were frequent findings.

Cost analysis was done by Risser et al'® in 1985,
and at that time the cost per important finding was
$4537. They also compared the examination by 1
physician with the so-called station method, in
which the athletes were screened at various sta-
tions. They found the station method to be less
expensive. When Risser et al'® compared the refer-
ral rate from a student population, primarily afflu-
ent white, with that from mostly indigent African-
Americans, there was no difference in the referral
rate for serious problems.

Discussion

Several factors limit the usefulness of this review.
The examinations were done by different physi-
cians and paramedical teams. Some studies were
done by individual physicians; others used the team
or station approach. The definition of abnormality
varied, particularly what constituted important dis-
ease. Nurses and physical therapists showed a ten-
dency toward overreferral. Most examinations were
done in students interested in sports participation,
perhaps a group a little healthier than all students
in a specific age-group.

Rowland"? reviewed some of the same data sur-
veyed in this study and came to the conclusion that
periodic health examinations are not helpful for the
discovery of unknown disease processes. He stated,
however: “Commitment of time during the prepar-
ticipation examination for education of the athlete
regarding health-related aspects of sports partici-
pation may serve as one of the most useful compo-
nents of the evaluation.”’® He has not tested this
proposition, nor is there any evidence in the liter-
ature that it is being tested or has ever been inves-
tigated.

The value of periodic examination of younger
children in schools was questioned by Yankauer

and Lawrence!*1% in a series of studies between

1955 and 1973. In 1956, they concluded “that pe-
riodic school medical examinations, during the first
4 years of elementary school are of little value from
a case-finding standpoint.”’® In 1961, Yankauer et
al'’ pointed out that based on a questionnaire
study, these encounters with a physician have no
educational value to parents.

On the other hand, DeAngelis and associates'®
reported on the results of mass screenings and
some physical examinations of 12,997 students
done by 15 nurse practitioners in five different rural
settings. The age-groups were not detailed specif-
ically, but high school students were included.
They noted 51.6 problems per 100 physical exam-
inations and 4.7% on mass screening. Most of the
problems found were the same as those reported in
other studies, such as vision problems, hearing
problems, scoliosis, increased blood pressure,
height or weight problems, dental and skin prob-
lems, and heart murmurs. The authors did not state
whether any of the heart murmurs were based on
true organic heart disease, except for coarctation of
the aorta (the number was noted). The referral of a
total of 1477 students at least once to a specialist
seems inordinately high; no data are available about
the number of problems confirmed by the special-
ist. The rate of false-positive examination results
was not given. It would have been particularly in-
teresting to know how many cases of scoliosis were
confirmed and treated. The authors stated that only
14.2% of all problems found during physical exam-

- inations would have been discovered by mass

screening.

The medical profession is left with a dilemma.
Conventional wisdom and the opinion of several
learned bodies suggest that the prophylactic health
examination has a place in the care of adolescents.

Recommendations regarding the need for and
frequency of health evaluation vary and are not
based on any of the data accumulated in this article.
In 1952 Shaffer'? suggested examinations of per-
sons aged 5 to 18 years every 2 to 3 years. The
Commission on Public Health and Scientific Af-
fairs of the American Academy of Family Physi-
cians recommended one examination in adolescents
between the age of 13 and 18 years.?’

In 1989 McKeag?' reviewed some of the studies

on preathletic examinations and suggested an elab-
orate scheme for screening, using a detailed ques-
tionnaire and physical examination. These should
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take place before entrance into sports at the ele-
mentary school, junior high school, high school,
and college levels. He noted that such prepartici-
pation screening might not be cost-effective.
Cromer et al**> recommended that routine ex-
amination of adolescents include screening for

height, weight, and sexual maturity; vision test with

Snellen chart; complete blood cell count; trans-
ferrin saturation rating; dental history and oral ex-
amination; assessment for scoliosis (Adam test);
blood pressure measurement; thyroid gland exam-
ination; psychosocial history; and immunization re-
view (booster dose of measles-mumps-rubella vac-
cine).

For selected population groups, they suggested a
tuberculin test, sickling test, mean corpuscular vol-
ume, urine culture (clean voided specimen), testic-
ular self-examination after age 18 years in male
patients who had cryptorchidism, cholesterol mea-
surement in children with a positive family history
of myocardial infarctions, and pure tone audiome-
try if there is a positive history or chronic exposure
to firearms or loud machinery. They mentioned
what not to do routinely: screen for hearing prob-
lems, tuberculosis, and glucose-6-phosphate dehy-
drogenase deficiency; urinalysis; and breast self-
examination instruction. They are in favor of yearly
evaluations. These authors, however, had not taken
note of the studies reviewed here.

Morris Green was the editor of Bright Futures:
Guidelines for Health Supervision of Infants, Children,
and Adolescents from the National Center for Edu-
cation in Maternal and Child Health published in
1994.2 In the “Adolescence Periodicity Schedule,”
examinations were recommended every year from
age 11 to 21 years. There were no references in the
bibliography critical of the value of school or
preathletic routine examinations.

The Board of Trustees of the American Medical
Association stated in 1994,”* regarding athletic
preparticipation examinations for adolescents:
“The usefulness of the examination to identify ad-
olescents at risk for sudden cardiac death or who
have previously undiagnosed medical disorders is
not substantiated by the research literature. The
identification of orthopedic problems is maximized
by the station approach.”

Based on this review, we can say that routine
physical examinations in adolescents yield few re-
ally important, previously unknown findings.
These examinations are costly and are not chal-

lenging to the physician. For preathletic examina-
tions, as a new standard we suggest a review of the
student’s history and several screening tests using
the staton approach (eg, recording of weight,
height, and visual acuity; measurement of blood
pressure; and an inspection of the back for scolio-
sis). This type of examination might be all that is
necessary to determine the student’s ability to par-
ticipate in sports. The participation of paramedical
personnel increases the number of false-positive
findings, yielding a higher referral rate.

Conclusion

Healthy adolescents do not need yearly physical
examinations. The chance of finding major disease
previously unknown is small, and annual examina-
tions are not cost-effective. We agree with Row-
land’s suggestion'’ of one thorough evaluation
done in early adolescence. The history is recorded,
including the status of immunizations, using a
questionnaire. Screening for height, weight, vision,
and blood pressure and a physical examination are
part of the evaluation. At entry to high school, start
of an athletic program, and before college, a new

~ questionnaire is filled out, and screening tests plus

inspection for scoliosis are repeated. This screening
can be done in a physician’s office or at school by
using the station approach. Instruction about breast
self-examinations, hearing tests, dental examina-
tions, and laboratory tests are not necessary. If
there are any questionable findings or the student
has symptoms of illness, referral to the appropriate
physician should be arranged.

Special risk groups, such as sexually active ado-
lescents or students with known substance abuse,
need to be examined more often. Sudden cardiac
death in adolescents during sports events cannot be
prevented by the current methods of preathletic
examinations.”’

An argument could be made that a yearly exam-
ination of adolescents would allow the physician to
discuss such matters as diet, sex, drugs, and smok-
ing. The time allotted for such examinations is
usually short, however, and would not permit suf-
ficient coverage of these complex issues. Health
education should be a part of the school curriculum
or offered in group meetings arranged in medical
facilities for adolescents.* Regarding the detection
of emotional problems, Grant et al* stated, “Gen-
erally a routine examination by physician is a poor
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way to screen for these problems. A more efficient
method would be to train teachers and school
nurses to be sensitive to the child with emotional
and learning, as well as physical problems, and refer
them to appropriate care.” Emotional problems
probably are better recognized by parents, teachers,
and counselors, leading to proper referral.

References

L.

10.

11.

Gould GM. A system of personal biologic examina-
tions the condition of adequate medical and sciendfic
conduct of life. JAMA 1900;35:134-8.

. Gallagher JR. Health examination of adolescents.

N Engl J Med 1943;229:315-8.

. Rogers KD, Reese G. Health studies-presumably

normal high school students. I. Physical appraisal.
Am J Dis Child 1964;108:572-600.

. Grant WW, Fearnow RG, Hebertson LM, Hender-

son AL. Health screening in school-age children.
The physician and paramedical personnel. Am J Dis
Child 1973;125:520-2.

. Goldberg B, Saraniti A, Witman P, Gavin M, Nich-

olas JA. Pre-participation sports assessment-an ob-
jective evaluation. Pediatrics 1980;66:736~45.

. Tennant FS Jr, Sorenson K, Day CM. Benefits of

preparticipation sports examinations. J Fam Pract
1981;13:287-8.

. Linder CW, DuRant RH, Seklecki RM, Strong WB.

Preparticipation health screening of young athletes.
Results of 1268 examinations. Am J Sports Med
1981;9:187-93.

. Thompson TR, Andrish JT, Bergfeld JA. A prospec-

tive study of preparticipation sports examinations of
2670 young athletes: method and results. Cleve Clin
Q 1982;49:225-33.

. Risser WL, Hoffman HM, Bellah GG Jr. Frequency

of preparticipation sports examinations in secondary
school athletes: are the University Interscholastic
League guidelines appropriate? Tex Med 1985;81:
35-9.

Risser WL, Hoffman HM, Bellah GG Jr, Green
LW. A cost-benefit analysis of preparticipadon
sports examinations of adolescent athletes. J Sch
Healch 1985;55:270-3.

DuRant RH, Seymore C, Linder CW, Jay S. The

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

preparticipation examination of athletes. Compari-
son of single and multiple examiners. Am J Dis Child
1985;139:657-61.

Briner WW Jr, Farr C. Athlete age and sports phys-
ical examination findings. J Fam Pract 1995;40:370-5.
Rowland TW. Preparticipation sports examination
of the child and adolescent athlete: changing views of
an old ritual. Pediatrician 1986;13:3-9.

Yankauer A, Lawrence RA. Study of periodic school
medical examinations; methodology and inidal find-
ings. Am J Public Health 1955;45:71-8.

Yankauer A, Lawrence RA. A study of periodic
school medical examinadons. II. The annual incre-
ment of new “defects.” Am J Public Health 1956;46:
1553-62.

Yankauer A. Child health supervision~is it worth it?
Pediatrics 1973;52:272-9.

Yankauer A, Wendt GR, Eichler H, Fry CL, Law-
rence RA. Study of periodic school medical exami-
nations. IV. Education aspects. Am J Public Health
1961;51:1532--40.

DeAngelis C, Berman B, Oda D, Meeker R. Com-

parative values of school physical examinations and
mass screening tests. J Pediatr 1983;102:477-81.

Shaffer TE. Periodic health examinations. Med Clin
North Am 1952;36:1515-23.

AAFP recommendations: age charts for periodic
health examinations. The Commission on Public
Health and Scientific Affairs. Am Fam Physician
1991;43:1845-7.

McKeag DB. Preparticipation screening of the po-
tential athlete. Clin Sports Med 1989;8:373-97.
Cromer BA, McLean CS, Heald FP. A critical re-
view of comprehensive health screening in adoles-
cents. J Adolesc Health 1992;13(2 Suppl):15-65S.
Green M, editor. Bright furures: guidelines for
health supervision of infants, children, and adoles-

cents. Arlington, Va: National Center for Education
in Maternal and Child Health, 1994.

Athletic preparticipation examinations for adoles-
cents. Report of the Board of Trustees. Group on
Science and Technology, American Medical Associ-
ation, Arch Pediatr Adolesc Med 1994;148:93--8.
Hergenroeder AC, Bricker JT. Preseason cardiovas-

cular examination: a review. ] Adolesc Health Care
1990;11:379-86.

Physical Examinations in Adolescents 177

"ybuAdoo Aq pajoalold 1sanb Ag GzZoz AeN + uo /610" wycel-mmmy/:dny woly papeojumoq ‘0002 AeN T U0 2.LT-€-£T1-G292.5GT/22TE 0T Se paysignd 1s1yj :10eld Wwe- pJeog wy



http://www.jabfm.org/

	0015
	0016
	0017
	0018
	0019
	0020

