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Abstract: Primary care physicians, particularly pediatricians, are expected to promote
physical activity and prescribe exercise to patients. Unfortunately, many health care profes-
sionals do not have adequate skills or experience in this area, making exercise intervention
logistically and psychologically challenging. Exercise-deficit disorder (EDD), which is a
new term to the literature, is defined as reduced levels of moderate-to-vigorous physical
activity, inconsistent with public health recommendations. Physicians are in a unique posi-
tion to identify children who are deficient in exercise and initiate prevention strategies. To
aid physicians in the diagnosis and treatment of children with EDD, we propose integrating
exercise assessment into primary care practice, and, when appropriate, referral to a pediatric
exercise specialist. This approach should ensure adequate development of muscle strength
and motor skills that are required for successful physical activity participation. The timely
identification of children with EDD is essential in preventing resistance to intervention.
Connecting pediatric health care professionals with pediatric exercise specialists, culminat-
ing in an established professional collaborative system, is critical for promoting healthy
behaviors throughout childhood and adolescence.
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Introduction
Preventive medicine in pediatrics suggests that positive health-related habits initi-
ated early in life provide the basis for lifelong well-being.! Pediatric health care
professionals are aware of the adverse effects of physical inactivity on health and
the substantial resultant costs to society. Recent reports indicate that 80.3% of 13- to
15-year-old adolescents do not meet the recommended 60 minutes of moderate-
to-vigorous physical activity daily.? Physicians (particularly pediatricians) are
challenged in their attempts to promote exercise in children. Sedentary lifestyle
and poor nutrition challenge children who are genetically predisposed to metabolic
disease.’ Currently, there is no comprehensive strategy for encouraging children to
eat a healthy diet and engage in regular exercise.* Athough physicians are expected
to intervene, most physicians lack formal training in exercise science and prescrib-
ing exercise for patients, who have different needs, goals, and abilities.> Children
who are motorically deconditioned and exercise deficient are at risk for developing
adverse health outcomes in adolescence and adulthood. This article addresses the
role of the physician in the diagnosis and management of school-aged children with
exercise-deficit disorder (EDD).

Exercise-deficit disorder is defined as reduced levels of moderate-to-vigorous
physical activity that are inconsistent with long-term health and well-being.® This
definition means that children who are deemed healthy according to current health
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care standards may actually require further evaluation and
treatment. The diagnosis and treatment of EDD includes
the following:

1. Early identification of physically inactive children by
primary care physicians

2. Exercise prescription followed by intervention via
consultation and treatment by a specialist trained in
pediatric exercise science and youth fitness

3. Evidence-based training protocols that target motor
skill deficiency and muscle weakness

These training protocols should also aim to build children
and adolescents’ confidence and enjoyment in engaging in
physical activities

In order to gain a full understanding of EDD, it is critical
that physicians recognize how all inactive children (regard-
less of body weight, shape, or physical ability) are at risk
for disease. No child should be considered immune from
developing or becoming vulnerable to diseases related to a
sedentary lifestyle. Early intervention is essential because
the window of opportunity is narrow and begins to close
coincident with the decline in physical activity that can
occur in childhood.” The adoption of an integrative team
approach, drawing on the skills of primary care physicians
and pediatric exercise specialists, is also important. Collec-
tively, this group will have greater outreach to children with
EDD. The importance of identifying and treating deficiencies
in muscle strength and motor skills in childhood is essential,
as lifestyle patterns established in childhood form the founda-
tion for physical activity habits later in life.®

Once the child with EDD is identified, targeted exercise
prescription aimed at building motor skills, physical compe-
tence, and perceived confidence can be delivered by pediatric
exercise specialists or other qualified professionals. This
collaborative process incorporates and expands on the skills
of medical and exercise science professionals.

Understanding the Physical Needs
of Children With EDD

An accurate assessment of physical activity in children by
health care practitioners is central to evaluating its influence
on health outcomes. The American Academy of Pediatrics
currently endorses evidenced-based activity for both cardio-
vascular health and obesity prevention. Cardiovascular health
promotion for 5- to 10-year-olds recommends the grade A (ie,
strongly recommend) category, which involves moderate-to-
vigorous physical activity for 1 hour per day and vigorous-

intensity physical activity 3 days per week.” Examples of
moderate-to-vigorous physical activity include jogging and
baseball, while vigorous activity includes running, singles
tennis, and soccer.” However, children who are deficient in
muscle strength and motor skill competence require a more
individualized and specialized approach in order to develop
the muscular fitness and fundamental movement skills (eg,
jumping, throwing, running, and balancing) required for
successful participation in recreational physical activities
and sports.'®* Although jogging exemplifies moderate
exercise, most physically inactive children are unable, and
often unwilling, to participate in continuous aerobic exercise
for a prolonged period.

Baranowski et al'* describe health behavioral-change
models in guiding prevention efforts. The Health Belief
Model (HBM) incorporates perceived susceptibility, severity,
benefits, barriers, as well as self-efficacy. The primary
motivation to change within HBM is the level of perceived
threat or risk of a specific condition (eg, readiness to act).
The primary resource for change within HBM is self-efficacy
or confidence. Individuals with greater confidence are more
likely to engage in a specific behavior, persist until they get
it right, and maintain the behavior.!* A child who is sedentary
and lacks motor skill competence and confidence is often
unsuccessful in his or her attempt to move “from the couch
to the playing field.” A successful transition requires skilled
training by professionals who can deliver evidenced-based
interventions that are safe, effective, and enjoyable.!>!

The Physician’s Role in EDD

Primary care health providers, pediatricians, and family
practitioners should be valued in their efforts to promote
fitness and enhance health by way of regular exercise.
Although medical practitioners often perform health screen-
ings related to vision, hearing, and body mass index, patient
interactions are typically void of any meaningful assessment
of physical activity. The well-child visit, which was created
to assess a patient’s health, screen for disease, and provide
anticipatory guidance, is an example of a missed oppor-
tunity for practitioners to evaluate a child’s daily exercise
habits. Physicians need to be equipped with a screening
mechanism that is efficient, sensitive, and logistically fea-
sible in a busy clinical environment. Rapid delivery and
response is a priority if patient and practitioner compliance is
expected. Screening for a disorder (eg, developmental delay,
autism, or EDD) encourages early detection by health care
practitioners and promotes intervention, often via referral
to specialists. If a child with EDD is identified, the pediatric
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exercise specialist can provide an age-appropriate treatment
plan that is progressive, effective, and fun.!” School-based
programs for exercise interventions have been shown to
improve health- and skill-related fitness'® and to increase
physical activity.'® Schools offer an easily accessible system
that is already in place for instituting exercise programs.'’
Large-scale, school-based exercise-intervention programs
can be safe, effective, temporally and financially sensitive,
developmentally appropriate, skill building, evidence based,
and fun. Figure 1 provides a theoretical treatment algorithm
for physicians treating children with EDD.

It appears that the medical community underrates the
potential role of exercise promotion through primary care.
Hernandez et al® investigated parental perceptions of healthy
body weight in children. Parents were asked to classify their
child’s body weight via images of children in 3 different
weight class categories. They found that > 70% of parents
misclassified their child’s body weight. Importantly, the
absence of a pediatrician’s comment on children’s body

Figure |. Physician detection-and-intervention algorithm for EDD in children.

weight strongly predicted misclassification; pediatricians
were regarded as highly valued weight counselors.® The
pediatric primary care team is well positioned to provide
effective interventions to promote healthful behaviors among
families of young children.?! Well-child visits occur at least
annually from ages 2 to 6 years, and additional problem-
oriented visits provide other opportunities for the physician
to develop a relationship with the child and family.

Pediatricians have a vital role in promoting daily physi-
cal activity in children. Approximately 80% of children and
families have contact with their primary care physician/
pediatrician, and subsequent behaviors are significantly
influenced by their guidance.?*?? Lastly, despite physician
knowledge and acceptance of the energy equation, there is
anotable discrepancy between adolescents receiving dietary
advice and exercise counseling.?

The following vignettes are designed to help physicians
identify young patients with EDD and to develop strate-
gies to increase or continue participation in a variety of

Pediatrician/physician

exercise screen and physical activity evaluation

Positive screen for

EDD <

v

Referral to PES;
targeted prescription for
exercise and training

v

Increase in motor skill
confidence and
competence

v

PA enjoyment |

v

Increase in short-term
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v

Increase in long-term PA

v

Improved health and
well-being

At risk for EDD

\

Education and resource
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and motor skill building
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v

| Close clinical monitoring |

v

_| Re-evaluation I_

Abbreviations: EDD, exercise-deficit disorder; PA, physical activity; PES, pediatric exercise specialist.
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age-appropriate physical activities. Talking to school-aged
children about play and sports, educating parents about the
exercise—health link, and consulting with pediatric exercise
specialists will allow physicians to practice skills and initiate
management plans that enhance their young patients’ health
and well-being. These conversations and clinical treatment
plans can serve as a critical prevention tool, with the goal of
promoting daily physical activity, establishing healthy life-
style choices, and reducing the likelihood of adverse health
consequences later in life.

Case Reports

Case |

Jayson is a healthy 6-year-old boy who participates in physi-
cal education once per week at school. His growth is deemed
normal in terms of his height, body weight, and body mass
index. Developmentally, he is on target, in that he walked by
age 14 months. However, his parents reported that he never
crawled. He has been noted to have low muscle tone on earlier
routine health assessments, but there was no intervention
undertaken and he is not on an individualized education pro-
gram. During recess, he avoids climbing play structures and
prefers more ground-based activities. He does not readily join
other children during recess for organized sports. He likes to
play video games in his free time and watches > 3 hours of
television on most school days. He takes the bus to school
and enjoys hanging out with his friends. His parents do not
participate regularly in any planned physical activities or rec-
reational sports. He sleeps soundly most nights, but struggles
to fall asleep often, and needs significant encouragement to
go to bed in a timely fashion.

Management Plan

Jayson exemplifies a child who is inactive and likely lacks
muscle strength, motor skill, and perceived confidence in
physical activity. Jayson is at significant risk for a physically
inactive lifestyle and associated adverse health consequences.
Encouraging Jayson to simply run more or play organized
sports by the primary care physician is a set up for failure.
Lacking in motor skill, muscle strength, and perceived confi-
dence, Jayson may not enjoy or succeed in prolonged periods
of aerobic-based physical activities or competitive sports
that require skill, coordination, balance, and neuromuscular
control. Intervention by the primary care physician should be
required. Referral to a pediatric exercise specialist for compre-
hensive evaluation and treatment is critical. This professional
should be qualified to teach age-appropriate skills and activi-
ties that are designed to enhance muscle strength and motor

skill development in a fun and challenging environment. This
type of professional may be found at a recreation center, fit-
ness center, after-school program, or outpatient hospital-based
center. In addition, Jayson’s parents should provide opportu-
nities for playground activity after school and more physical
activities at home. Creating more opportunities for Jayson
to engage in free play provides an alternative to sedentary
behaviors, while encouraging enjoyable physical activity with
peers and promoting the development of physical abilities.
Increasing daily physical activity will also promote better
sleep habits and encourage enjoyable and less stressful social
interactions with peers. Jayson requires follow-up every 6 to
8 weeks in the office, with phone follow-up approximately
every 3 weeks by a health care provider to ensure compli-
ance with his daily physical activity prescription. A critical
component for achieving the desired physical activity goals is
to provide both parents and siblings with activity options that
will contribute to the overall success of Jayson’s intervention
and promote healthy lifestyle choices.

Case 2

Beth is a healthy 9-year-old girl who participates in physical
education twice per week. She likes to listen to music and
dance with her friends. At the encouragement of her parents,
Beth joined an after-school dance class at the local recreation
center. The class was held for two 60-minute sessions each
week. Beth watches 2 hours of television on most days of the
school week, although this amount increases to 3 hours per
day on the weekends. She is an excellent student and enjoys
reading and practicing her new writing skills. Her parents do
not participate in fitness activities or sports, but her mother
walks her to and from school (15 minutes each way) every
school day. She has no history of developmental delays and
enjoys recess, but when given the choice, prefers socializing
with her friends compared with active recreation.

Management Plan

Beth may not meet the criteria for the diagnosis of EDD,
but demonstrates at-risk behavior that requires immediate
attention in order to support and encourage regular partici-
pation in physical activity. Ideally, the intervention should
include activities to improve her motor skills and muscle
strength related to her interest in dance, as well as close
monitoring and more frequent follow-up regarding her
physical activity habits. An increasing number of recreation
centers, community centers, and schools offer youth fitness
classes that enhance health- and skill-related components
of physical fitness. These classes include games and other
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fitness activities, which make them reasonable options for
Beth. Parents should also be notified of the exercise—health
link and be advised to plan fun family activities that are
active, challenging, and worthwhile. Encouraging outdoor
play with her family and friends will also promote physical
and social skills. In addition, encouraging Beth to spend more
time outside playing games, such as hopscotch or double-
dutch, at the local playground accomplishes 2 goals. First,
it places her in a setting separate from the television and
computer. Second, it promotes muscle strength and motor
skill-strengthening activities. It also incorporates dance and
rhythm in a social environment, which are all activities that
Beth enjoys. Incorporating friends in physical activities is
critical for preadolescents because social interactions and
relationship development with friends often take priority
during this period. Beth requires support from her parents
and close monitoring from her health care providers with
regard to her physical activity level because she is at substan-
tial risk for future inactivity and associated adverse health
consequences. Follow-up for re-evaluation is recommended
in 3 months, with suggested phone calls or brief clinical
follow-up for continued close surveillance at 6 to 8 weeks
and thereafter as needed.

Case 3

Steve is a healthy 13-year-old boy who plays school football
and baseball and participates in physical education 5 times per
week during the school year. He participates in a 1-hour off-
season strength and conditioning program at the local school
during the winter and summer months and enjoys playing
recreational basketball with his friends. Steve has a history
of Osgood—Schlatter disease, which was successfully treated
with a relative rest program and physical therapy and was aug-
mented by his strength and conditioning program. Steve sleeps
7 to 8 hours per night and enjoys skateboarding in his free
time. He often rides his bike to school. He watches < 1 hour
of television per day, and on the weekends, he participates in
sports and recreational activities with his family.

Management Plan

Steve currently participates in a variety of sports and recre-
ational activities that will enhance his physical fitness, while
improving his motor skill development and athletic prowess.
This places him at an advantage with regard to minimizing
the risk of burnout and overuse injury. To further improve
his healthy lifestyle, Steve should be encouraged to continue
participating in a well-designed off-season strength and
conditioning program that is directed by qualified physical

education teachers and/or fitness professionals. These pro-
grams should address neuromuscular deficiencies, enhance
strength and power, and allow time for active rest and
recovery between competitive sports seasons. Programs of
this type are especially important for young athletes during
growth periods. The physician’s physical activity assessment
of Steve includes continued support and encouragement for
strength and conditioning activities that may reduce his risk
of injury, enhance performance, and encourage participation
in physical activity as an ongoing lifestyle choice. In addi-
tion, it is important to support his choice to participate in a
variety of sports and recreational physical activities, while
recognizing the importance of adequate sleep and proper
nutrition, both of which influence general health and well-
being. Annual monitoring of Steve’s physical activity and
performance is suggested to ensure age-appropriate fitness
programming and sports participation, including periods of
less intense training and planned rest and recovery.

Physician Screening for Children
With EDD

More prospective research is needed for health care profes-
sionals to effectively identify exercise-promotion strate-
gies in children. Exercise interventions by physicians are
not easy considering the range of patient ages, levels of
motivation, extent of parental support, individual interests,
physical capabilities, socioeconomic levels, and availability
of recreational facilities with qualified youth fitness profes-
sionals.? Pediatricians are proficient at the early recogni-
tion of deficient states in children, especially when using a
screening mechanism that is efficient and sensitive. Thus, the
development of a clinical tool is required. This tool should
encourage physicians to quickly and accurately identify EDD
in children. The tool should also be designed to make the
process of identification logistically possible and palatable
to physicians. It should also be followed with the allocation
of resources and reimbursement for trained evidence-based
interventions.

Current public health guidelines state that children and
adolescents should participate in = 60 minutes of moderate-
to-vigorous physical activity daily.?® Physicians have found
the designation of clinical cut-offs to be useful in daily
practice, as they aid in the standardization of care. Thus, it is
suggested that the normal value be set at 60 minutes daily of
moderate-to-vigorous physical activity (ie, = 420 minutes/
week). The early identification of a child’s deviation from
normal will preclude the physician from deeming the child
as healthy at the well-child visit. Effective identification of
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children who are at high risk for EDD should prompt health
care professionals to intervene with a management strategy
that is targeted specifically for children with EDD.* A child
with EDD may be identified as slow and clumsy by his or
her critical peers. In order to help the child avoid socially
stressful situations that may culminate in a negative health
cascade, physicians should be prepared to identify and treat
these children.

The early identification approach requires a dual process:
routine surveillance and screening specifically for the disor-
der to be performed on all children to first identify those at
risk, followed by more targeted interventions. When and how
often should exercise surveillance/screening be performed?
The American Academy of Pediatrics stresses the importance
of a flexible, continual, developmental-surveillance process
at each well-child visit, and recommends eliciting and valuing
parental concerns, probing regarding age-appropriate skills
in each developmental domain, and observing each child.?
Developmentally and logistically, age 5 years works well.
Five-year-old children are easy to engage, eager to learn, and
often readily follow instructions. Moreover, physicians are
inundated with screening requirements for other common
pediatric disorders during the infant and toddler years.

Infants aged 3 to 18 months with high subcutaneous fat
were 2.3 times more likely to demonstrate delayed motor
development when compared with infants with less subcu-
taneous fat.?® Body mass index should be calculated from
the earliest pediatrician visits. Questions surrounding infant
motor developmental milestone achievement may be key to
the identification of a child who possesses core weakness,
poor balance, and coordination,” as well as low muscle
tone and strength, which are all factors that potentially
correlate with decreased physical activity in childhood.*
The decreased dynamic stability of overweight and obese
children, as compared with children who are not obese, is
postulated as being caused by excess weight without underly-
ing postural instability.’! However, it is unclear whether the
increased body weight in obesity leads to decreased stability,
or if the greater adiposity of obesity is the consequence of
proprioceptive inadequacy (postural instability) and reduced
activity.? Indirect assessment of these critical motor profi-
ciencies (eg, balance, stability, coordination) may be achieved
by identifying children who avoid climbing play structures,
prefer more sedentary types of play, and have an aversion to
physical education class and organized sports. Questioning
family members about outdoor playtime has been shown to
be a measure of physical activity in preschool children and
is thus worthy of inquiry.** Asking about the frequency of

physical education class and whether the child prefers playing
sports may reveal important indicators of exercise enjoyment,
tolerance, and amount.

Exercise prescription for the inactive child should be a
family project. It is important for the physician to possess
an understanding of the activity habits of all household
members. A child’s fitness potential is difficult to predict.
Asking about the parents’ previous participation in school
athletics may be helpful in the pursuit of an EDD diagnosis.
This provides clues to the child’s family-based capabilities
for exercise performance, as well as to the support she or he
is likely to receive for improving exercise habits.! Investi-
gating parental physical activity attitudes and habits may be
predictive of long-term future physical activity in children.*
It may be useful to ask about the family’s perceived level of
concern with regard to physical inactivity as well because
in isolation, this could be a significant barrier to prevention
and treatment.

The question concerning sleep quality and quantity and
its relationship to exercise in children is worthy of pursuit.
Identifying a child’s sleep habits may be helpful in identi-
fying a child with EDD, as most parents and practitioners
agree that an effective way to promote an early and efficient
bedtime, as well as improve sleep quality, is a full day of
physical activity. Evidence has shown that short sleep dura-
tion is a risk factor for weight gain and obesity. Interestingly,
the obesity epidemic has been accompanied with a paral-
lel increase in chronic sleep deprivation.’® Although sleep
deprivation may influence weight through multiple effects,
including appetite and thermoregulation, it seems reasonable
to connect sleep deprivation, fatigue, and physical activity
diminution. Research is lacking regarding the relationship
between sleep deprivation and physical activity. Gupta et al*®
reported a strong association between short sleep duration
and obesity, with the odds of obesity increasing 5-fold for
every 1-hour reduction in sleep. Future research efforts will
be devoted to the creation of a simple but sensitive diagnostic
tool that is logistically feasible to health care professionals
in their daily practice.

Physician Barriers to Exercise

Prescription

Health care professionals may encounter barriers to physical
activity intervention, such as financial restraints, space limita-
tions, and lack of priority.?” Patient-centered barriers include
the inability of caregivers to miss work (56%), transportation
difficulties (59%), children having to miss school (55%),
parent and/or the child perceiving no benefit from visits
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(36%), and the cost of clinic visits (23%).*® Reasons for
failure on the medical front include skepticism regarding
effectiveness of advice in changing lifestyle behaviors, lack
of existing evidence-based methods for successful physical
activity prescription, lack of formal training for primary
care providers with regard to physical activity counseling
and the question of the impact of counseling in isolation,
and lack of reimbursement and office time for counseling
patients on exercise/daily physical activity.* Therefore, an
effective exercise prescription requires physicians to possess
a model that is timely, sensitive, and cost-effective. The
patients require a mechanism whereby they can be trained
by an expert with minimal financial burden that promotes
confidence and has readily observable gains. As medical
professionals, we are aware that our patients desire quick
fixes. Financial, physical, and psychological life constraints
make the lack of a pill a significant barrier, particularly in a
society that encourages immediate gratification.

The lack of acknowledgment or awareness of the current
state of physical inactivity in children calls for immediate
atention because of demographic challenges. Neither the
patient nor the family is likely to identify the existence of
the potential problem or the seriousness of its ramifica-
tions. Recent research has shown that parents of overweight
children are less likely to enroll their children in prevention
trials because they fail to acknowledge that their children
have a weight problem.* The early identification of a child
who has EDD is required. It is a disorder that we believe
can be treated successfully by trained fitness professionals
before physical inactivity becomes the norm. The ultimate
goal is to promote enjoyment and success in physical activ-
ity throughout all of the stages of life.

Conclusion

Connecting the medical community with the fitness com-
munity, beginning with medical education and ending in
professional collaboration and consultation, should be a
future goal and health care priority. Because many physi-
cians are well positioned to detect EDD in children, a critical
link can be joined between the health care practitioner and
the pediatric exercise specialist. Diagnosing and treating
EDD accomplishes several goals. It enables the physician
to identify the physically inactive child, directs prevention
efforts of disease to the forefront (as opposed to the treatment
of potential disease), improves children’s health by promot-
ing successful and enjoyable physical activity participation,
and encourages lifelong physical fitness throughout the
child’s life. There are significant medical, social, and eco-

nomic challenges in this endeavor. However, without this
collaborative effort, the struggle will continue in promoting
sustained physical activity as an ongoing lifestyle choice.

Conflict of Interest Statement
Andrea Stracciolini, MD, Gregory D. Myer, PhD, and Avery
D. Faigenbaum, EdD, disclose no conflicts of interest.

References

1. Rowland TW. Exercise and Children’s Health. Champaign, IL: Human
Kinetics Publishers; 1990.

2. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U;
Lancet Physical Activity Series Working Group. Global physical
activity levels: surveillance progress, pitfalls, and prospects. Lancet.
2012;380(9838):247-257.

3. Sothern MS, Gordon ST. Prevention of obesity in young children:
a critical challenge for medical professionals. Clin Pediatr. 2003;
42(2):101-111.

4. Ludwig DS. Childhood obesity—the shape of things to come. N Engl/
J Med. 2007;357(23):2325-2327.

5. Jaques R, Loosemore M. Sports and exercise medicine in undergrad-
uate training. Lancet. 2012;380(9836):4-5.

6. Faigenbaum AD, Stracciolini A, Myer GD. Exercise deficit disorder in
youth: a hidden truth. Acta Paediatr. 2011;100(11):1423-1425.

7. Nader PR, Bradley RH, Houts RM. Data error in study of moderate-
to-vigorous physical activity from ages 9 to 15 years. JAMA. 2009;
301(20):2094-2095.

8. Telama R. Tracking of physical activity from childhood to adulthood:
areview. Obesity Facts. 2009;2(3):187-195.

9. Expert Panel on Integrated Guidelines for Cardiovascular Health and
Risk Reduction in Children and Adolescents; National Heart, Lung, and
Blood Institute. Expert panel on integrated guidelines for cardiovascular
health and risk reduction in children and adolescents: summary report.
Pediatrics. 2011;128(suppl 5):S213-S256.

10. Myer GD, Faigenbaum AD, Chu DA, et al. Integrative training for
children and adolescents: techniques and practices for reducing sports-
related injuries and enhancing athletic performance. Phys Sportsmed.
2011;39(1):74-84.

11. Hands B, Larkin D, Parker H, Straker L, Perry M. The relationship
among physical activity, motor competence and health-related fitness in
14-year-old adolescents. Scand J Med Sci Sports. 2009;19(5):655-663.

12. Barnett LM, Van Beurden E, Morgan PJ, Brooks LO, Beard JR. Does
childhood motor skill proficiency predict adolescent fitness? Med Sci
Sports Exerc. 2008;40(12):2137-2144.

13. Barnett LM, van Beurden E, Morgan PJ, Brooks LO, Beard JR. Child-
hood motor skill proficiency as a predictor of adolescent physical
activity. J Adolesc Health. 2009;44(3):252-259.

14. Baranowski T, Cullen KW, Nicklas T, Thompson D, Baranowski J. Are
current health behavioral change models helpful in guiding prevention
of weight gain efforts? Obes Res. 2003;11(suppl):23S—-43S.

15. Faigenbaum AD, Farrell A, Fabiano M, et al. Effects of integrative
neuromuscular training on fitness performance in children. Pediatr
Exerc Sci. 2011;23(4):573-584.

16. Myer GD, Faigenbaum AD, Ford KR, Best TM, Bergeron MF,
Hewett TE. When to initiate integrative neuromuscular training to
reduce sports-related injuries and enhance health in youth? Curr Sports
Med Rep. 2011;10(3):155-166.

17. Faigenbaum AD, Gipson-Jones TL, Myer GD. Exercise deficit disorder
in youth: an emergent health concern for school nurses. J Sch Nurs.
2012;28(4):252-255.

18. Sallis JE, McKenzie TL, Conway TL, et al. Environmental interventions
for eating and physical activity: a randomized controlled trial in
middle schools. Am J Prev Med. 2003;24(3):209-217.

100

©The Physician and Sportsmedicine, Volume 41, Issue |, February 2013, ISSN — 0091-3847

ResearchSHARE®: www.research-share.com ¢ Permissions: permissions@physsportsmed.com ¢ Reprints: reprints@physsportsmed.com



Exercise-Deficit Disorder

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

McCall A, Raj R. Exercise for prevention of obesity and diabetes in
children and adolescents. Clin Sports Med. 2009;28(3):393-421.
Hernandez RG, Cheng TL, Serwint JR. Parents’ healthy weight percep-
tions and preferences regarding obesity counseling in preschoolers:
pediatricians matter. Clin Pediatr. 2010;49(8):790-798.

Taveras EM, Gortmaker SL, Hohman KH, et al. Randomized con-
trolled trial to improve primary care to prevent and manage childhood
obesity: the High Five for Kids study. Arch Pediatr Adolesc Med.
2011;165(8):714-722.

Haemer M, Cluett S, Hassink SG, et al. Building capacity for childhood
obesity prevention and treatment in the medical community: call to
action. Pediatrics. 2011;128(suppl 2):S71-S77.

Liang L, Meyerhoefer C, Wang J. Obesity counseling by pediatric
health professionals: an assessment using nationally representative data.
Pediatrics. 2012;130(1):67-77.

Faigenbaum AD, Myer GD. Exercise deficit disorder in youth: play
now or pay later. Curr Sports Med Rep. 2012;11(4):196-200.

World Health Organization. Global Recommendations on Physical
Activity for Health. Geneva, Switzerland: World Health Organization;
2010.

Position Statement: Physical Education is Critical to a Complete
Education. National Association for Sports and Physical Education.
2001. http://www.AAPHERD.org. Accessed January 1, 2013.

Filipek PA, Accardo PJ, Ashwal S, et al. Practice parameter: screening
and diagnosis of autism: report of the Quality Standards Subcommit-
tee of the American Academy of Neurology and the Child Neurology
Society. Neurology. 2000;55(4):468—479.

Slining M, Adair LS, Goldman BD, Borja JB, Bentley M. Infant
overweight is associated with delayed motor development. J Pediatr.
2010;157(1):20-25.¢l.

Lopes VP, Stodden DF, Bianchi MM, Maia JA, Rodrigues LP.
Correlation between BMI and motor coordination in children. J Sci
Med Sport. 2012;15(1):38-43.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Lopes VP, Rodrigues LP, Maia JA, Malina RM. Motor coordination
as predictor of physical activity in childhood. Scand J Med Sci Sports.
2011;21(5):663-669.

McGraw B, McClenaghan BA, Williams HG, Dickerson J, Ward DS.
Gait and postural stability in obese and nonobese prepubertal boys. Arch
Phys Med Rehabil. 2000;81(4):484-489.

Goulding A, Jones IE, Taylor RW, Piggot JM, Taylor D. Dynamic and
static tests of balance and postural sway in boys: effects of previous wrist
bone fractures and high adiposity. Gait Posture. 2003;17(2):136—141.
Burdette HL, Whitaker RC, Daniels SR. Parental report of outdoor
playtime as a measure of physical activity in preschool-aged children.
Arch Pediatr Adolesc Med. 2004;158(4):353-357.

Leyk D, Witzki A, Sievert A, et al. Importance of sports during youth
and exercise barriers in 20- to 29-year-old male nonathletes differ-
ently motivated for regular physical activities. J Strength Cond Res.
2012;26(suppl 2):S15-S22.

Patel SR, Hu FB. Short sleep duration and weight gain: a systematic
review. Obesity (Silver Spring). 2008;16(3):643—653.

Gupta NK, Mueller WH, Chan W, Meininger JC. Is obesity associ-
ated with poor sleep quality in adolescents? Am J Hum Biol. 2002;
14(6):762-768.

Young KL, Demeule M, Stuhlsatz K, et al. Identification and treatment
of obesity as a standard of care for all patients in children’s hospitals.
Pediatrics. 2011;128(suppl 2):S47-S50.

Hampl S, Paves H, Laubscher K, Eneli I. Patient engagement and
attrition in pediatric obesity clinics and programs: results and recom-
mendations. Pediatrics. 2011;128(suppl 2):S59-S64.

Rowland T. Exercise prescriptions in the pediatrician’s office: feasibility
or folly? Am J Lifestyle Med. 2007;1(1):48-53.

Taveras EM, Hohman KH, Price SN, et al. Correlates of participation
in a pediatric primary care-based obesity prevention intervention.
Obesity (Silver Spring). 2011;19(2):449-452.

© The Physician and Sportsmedicine, Volume 41, Issue |, February 2013, I1SSN — 0091-3847

101

ResearchSHARE®: www.research-share.com ¢ Permissions: permissions@physsportsmed.com ¢ Reprints: reprints@physsportsmed.com



