
D
ow

nloaded
from

http://journals.lw
w
.com

/acsm
-healthfitness

by
BhD

M
f5ePH

Kav1zEoum
1tQ

fN
4a+kJLhEZgbsIH

o4XM
i0hC

yw
C
X1AW

nYQ
p/IlQ

rH
D
3i3D

0O
dR

yi7TvSFl4C
f3VC

1y0abggQ
ZXdgG

j2M
w
lZLeI=

on
06/29/2021

Downloadedfromhttp://journals.lww.com/acsm-healthfitnessbyBhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3i3D0OdRyi7TvSFl4Cf3VC1y0abggQZXdgGj2MwlZLeI=on06/29/2021

Physical Inactivity in Youth
Can Exercise Deficit Disorder Alter the Way We View
Preventative Care?
by Gregory Walker, M.D., FAAP; Andrea Stracciolini, M.D. FAAP, FACSM;
Avery D. Faigenbaum, Ed.D., FACSM; and Gregory D. Myer, Ph.D., FACSM, CSCS*D

Physical inactivity has been identified by theWorld Health
Organization (WHO) as the fourth leading risk factor for
global mortality. Increased physical activity in youth may

improve cardiovascular and metabolic disease risk profiles; aug-
ment bone mineral density; reduce symptoms of depression; en-
hance a child’s emotional, social and cognitive well-being; and
increase fundamental movement skills. We have a disease-
centric model of health care in the United States, where re-
sources are allocated toward treatment of disease rather than
prevention and a disease-free state. The monetary costs of such
care are exorbitant when compared with the costs for preventa-
tive care. We propose the diagnosis of exercise deficit disorder
(EDD) be used for youth who do not accumulate the required
minimum of 60 minutes of daily moderate-to-vigorous physical
activity (MVPA) consistent with positive health outcomes. With
such a diagnosis, we can focus on early detection and implement
cost-effective and more efficacious treatment before the onset of
morbid conditions that are far more difficult to treat. In a recent
publication, Lee et al. wrote that if 75% of U.S. children ages 8
to 11 years would perform high–calorie-burning exercise three
times a week, $16.6 billion in direct medical costs and $23.6
billion in lost productivity could be avoided (1). This Medical

Report discusses the importance of primary, secondary, and ter-
tiary prevention as they pertain to pediatric physical inactivity,
and as a means to improve quality of life, decrease disease and
illness, and save financial resources.

INTRODUCTION
Half of the mortality in the United States is associated with pre-
ventable illness (2). Based on data from the U.S. Centers for Dis-
ease Control and Prevention’s 1999 and 2000 National Health
and Nutrition Examination Surveys, it was estimated that more
than 400,000 deaths were secondary to poor diet and physical
inactivity. Physical inactivity has been identified by the World
Health Organization as the fourth leading risk factor for global
mortality (3). Physical inactivity increases risk for many morbid
conditions including, but not limited to, cancer, diabetes, hyper-
tension, coronary disease, cerebrovascular disease, and overweight

and obesity (4). A recent quantitative systematic review estimated
that between 5% and 10% of U.S. health care spending was di-
rectly associated with treating the potentially preventable adverse
health outcomes of overweight and obesity (5). It then follows that
if we use the 2012 estimates of U.S. health care spending cur-
rently tallied at $2.8 trillion U.S. dollars, approximately
$140 and $280 billion dollars would be accounted for with this
calculation (6). Increased physical activity in youth may improve
cardiovascular and metabolic disease risk profiles; augment
bone mineral density; reduce symptoms of depression; enhance
a child’s emotional, social, and cognitive well-being; and increase
fundamental movement skills (7–10). Furthermore, recent literature
illustrates enhanced executive brain function, which is specifically
important for reading and mathematics, concomitant with an
increase in physical activity (11).

Exercise deficit disorder (EDD) is a condition observed in youth
who do not accumulate the required minimum of 60 minutes of
daily moderate-to-vigorous physical activity (MVPA) consistent
with positive health outcomes (12). Based on recent reports of phys-
ical activity patterns in youth, EDD is rampant in theUnited States
and is emerging as a global pandemic (13). The current trends
in physical activity show that less than 25% of youth engage in
60 minutes of MVPA (14). In addition, we are seeing a decline in
muscular fitness andmotor skill performance in youth (15). Despite
the rise in EDD, youth with EDD may not be readily recognized
because they often do not possess associated adverse health condi-
tions such as obesity and diabetes. However, our medical system is
focused on treating consequential health manifestations of physical
inactivity which is costly, inefficient, and ineffective (16,17). The
American Academy of Pediatrics (AAP) Bright Futures primary
care initiative recognized physical activity in youth, but it is not
yet on the Bright Futures scorecard. Emphasis should be placed
on the early identification of exercise-deficient states to promote
early intervention and disease prevention.

This Medical Report column discusses the importance of pri-
mary, secondary, and tertiary prevention as they pertain to
pediatric physical inactivity, as a means to improve quality of life,
decrease disease and illness, and save financial resources. With
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the current evidence highlighting the necessity for enhancing
health- and skill-related fitness early in life to prevent further dis-
ease patterns later in life (18), the question still remains as to
what barriers exist regarding early diagnosis and treatment of
youth with EDD.

Tertiary Prevention: The Current Health Care Model for
Treating Physical Inactivity
Tertiary prevention is defined as treatment of health complica-
tions arising from already existing disease (19). The current
model of health care resource allocation in the United States
places a large emphasis on tertiary care. This disease-centric
model focuses on the treatment of disease rather than the pre-
vention of disease. Throughout the twentieth century, the U.S.
health care system shifted from disease prevention to disease

treatment. This change is largely due to the emphasis on health
care reimbursement for specialist and hospital-based care, as
compared with primary or preventative medicine (20). As it
stands, the system monetarily rewards specialists and hospital-
based care while failing to support primary and secondary care.
Tertiary care has proven to be costly, with $882.3 billion dollars
spent on hospital care alone in 2012 (6).

Overweight and obesity have been shown to increase the
probability for certain diseases and are responsible for 5% of
global mortality (3). In addition, health care costs associated with
treating obesity and overweight are substantial (5, 21). The costs
continue to increase as one attains the adverse manifestations of
physical inactivity (Figure). The scientific evidence illustrates
that, for all adults in the United States, as one’s body mass index
(BMI) increases beyond the optimal 23.5 to 24.5 kg/m2, there is
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an exponential increase in relative risk of death from all causes
(22). In addition, it has been shown that the risk for adult coro-
nary heart disease rises as adolescent BMI rises (23).

Secondary Prevention: A Model for Diagnosis and Early
Treatment of EDD
Secondary prevention refers to treatment of disease before the
onset of adverse manifestations of the disease (19). To engage in
secondary prevention of disease, one must first identify disease.
It has been proposed that primary care practitioners, specifically
pediatricians, identify individuals with EDD (24). Primary care
practitioners are uniquely suited to assess youth for EDD at annual
well-child visits. However, well-child visit compliance starts to fall in
school-aged youth, a critical age to initiate treatment (25). A recent
Colorado report illustrated a dramatic decline in pediatric well-
child visits beginning at age 3 to 5 years, which only worsened by
ages 6 to 9 years (26). Remarkably, it has been shown that physical
activity trajectories show a decline starting at age 7, which rein-
forces the need for interventions to start early in life (27).

PRACTICAL APPLICATION
Contrary to many of the numerous morbid conditions associated
with EDD, there is no pharmacologic treatment for EDD. Treat-
ment requires both an exercise prescription and intervention from

a youth fitness specialist who has the prerequisite knowledge in
developmental physiology, pediatric sports medicine, and child
psychology and who understands how to teach and progress
age-related skill- and strength-building exercises (24). The
skill/strength-enhancing activities are the cornerstone of suc-
cessful programs targeting inactive youth (28,29). Instead of
activities focused on prolonged periods of monotonous aerobic
training, youth programming should be designed to engage
the child physically and mentally. Participants should receive
regular feedback in game play environments, which can posi-
tively influence skill development, fitness performance, and
motivation (12,30–34). The exercise prescription must be feasible,
timely, and specific to the patient’s abilities. Barriers to proper
prescriptions include lack of knowledge of the following: avenues
for physical activity, parental knowledge of the importance of
daily physical activity, lack of fundamental movement skill (FMS)
development, poor physical competence, and low perceived
physical competence. Thus, it is vital to use the skills of a pediatric
exercise specialist, who can further identify and treat deficits in
FMS, optimize muscular fitness, and enhance motivation (28).
One such program, integrative neuromuscular training (INT),
uses an interventional approach that focuses on whole-body
movements and strength-building exercises affording youth not
only the ability to master fundamental motor skills, but also
improve movement mechanics and muscle strength while gaining
confidence in their physical abilities. Many studies have illustrated
successful adaptation of youth with INT programs (35).

Primary Prevention: A Model for Immunization
Against EDD
Primary prevention involves protecting states of health, promot-
ing psychosocial vigor, and preventing predictable diseases and
conditions from ever happening (19). Examples of primary pre-
vention include immunizations against communicable diseases,
fluorination of drinking water, public health information on
proper nutrition, legislation requiring seat belt and helmet use,
and annual physical examinations with primary care practitioners.
Primary prevention has been immensely helpful in certain areas
of health care including vaccinations for the prevention of com-
municable diseases (36–38). Primary prevention of EDD has
focused primarily on two areas: public health awareness, such
as the Let’s Go! national campaign, and physical education classes
in school. National campaigns promoting physical activity may be
helpful; still, we should not rely on such endeavors alone. For
example, the AAP’s Bright Futures has importantly outlined age-
specific education on physical activity. However, the effectiveness
of these types of campaigns on physical activity patterns in youth
has not demonstrated a measurable benefit nationwide. In fact,
children are less active, weaker, and havemore fat than ever before
(39). Rather, focusing health care on the evaluation and treatment
of physical inactivity in youth emphasizes the identification and treat-
ment of deficiencies in muscle strength and motor skill early in
childhood because lifestyle patterns established in childhood
form the foundation for physical activity habits later in life (40).

Figure. Proposed health care costs of treated EDD
versus untreated EDD. RED, untreated EDD; GREEN,
treated EDD. The individual at the left of the graph
is someone with EDD before the onset of other morbid
conditions associated with physical inactivity. As that child
progresses into adulthood, we propose that if an
investment in secondary prevention is not made (red line),
catastrophic costs of tertiary prevention will eventually
ensue. If that child receives secondary prevention (green
line), an initial investment is made that pays significant
dividends over the life of that individual.
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School-based physical education is an ideal setting to teach and
reinforce the desiredmovement patterns and fitness abilities that
are needed to regularly engage in different physical activities as
an ongoing lifestyle choice. Moreover, regular participation in
well-designed physical education lessons that support the holistic
development of students can enhance the physical literacy of stu-
dents (41). If school-age youth do not enhance their physical lit-
eracy by gaining confidence and competence in their physical
abilities, they will be less likely to engage in the recommended
amount of MVPA with energy, interest, and enthusiasm.

The time to act is now — we must shift the
burden of health care away from expensive and
burdensome tertiary prevention and move
towards secondary and primary prevention.

CONCLUSIONS
Focusing efforts on tertiary prevention of physical inactivity is
costly and ineffective. Because health care expenditures are now
responsible for 17% of our gross domestic product, change is nec-
essary to combat this unassailable cost of treating disease. Our
society has created a huge burden of morbidity and mortality sec-
ondary to lifestyle decisions that allow for and reinforce physi-
cal inactivity during the growing years. Concomitantly, we have
a disease-centric model of health care in the United States, where
resources are allocated toward treatment of disease rather than
prevention of disease. Undoubtedly, it is extraordinarily more
expensive to treat individuals who acquire morbid conditions
associated with physical inactivity. The time to act is now — we
must shift the burden of health care away from expensive and bur-
densome tertiary prevention and move toward secondary and
primary prevention. Youth today, for the first time in human
history, will live shorter lives than their parents. By encouraging
collaboration efforts between health care, education and fitness
professionals, and promoting the early identification and treat-
ment of EDD, we move primary and secondary prevention to
the forefront.

…we have a disease-centric model of health
care in the United States, where resources are
allocated towards treatment of disease rather
than prevention of disease.
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