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Physical inactivity has become the biggest public health 
problem of the 21st century, and health and fitness 
professionals, healthcare providers, school administrators, 
government officials and parents need to work together to 
help youth develop and maintain healthy behaviors during the 
formative years of life. 

Public health recommendations call for children and adolescents 
to accumulate at least 60 minutes of moderate-to-vigorous 
physical activity daily, including muscle- and bone-strengthening 
activities at least three days per week. However, without qualified 
instruction, meaningful learning experiences and directed 
movement practice, it is unlikely that school-age youth will 
develop the physical skills and mental readiness to participate in 
daily physical activity as an ongoing lifestyle choice. 

Because the stakes of this pandemic are substantial with 
far-reaching biomedical, social and economic consequences, 
qualified health and fitness professionals who genuinely 
appreciate the physical and psychosocial uniqueness 
of younger populations are well-positioned to create 
opportunities for youth to be physically active daily as 
part of play, sports and planned exercise. While additional 
research is warranted, current evidence supports the critical 
importance of primary prevention as part of a comprehensive 
approach to promoting long-term health and well being.
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REGULAR PARTICIPATION in physical activity in the context 
of family, school and community programs is essential for 
normal growth and development. In addition to enhancing 
cardiorespiratory and musculoskeletal fitness, routine 
participation in active play, fitness activities, planned exercise 
and team sports has the potential to enhance a child’s 
emotional, social and cognitive well-being.1–4 As the science 
related to the impact of regular exercise on the prevention 
and treatment of disease gets stronger,5 evidence-based 
interventions and public-health initiatives that focus on 
developing and reinforcing healthy behaviors may prevent 
the accumulation of risk factors and pathological processes. 
Physically active lifestyles start to develop very early in 
childhood,6–8 and therefore children and adolescents should 
have regular opportunities to engage in a variety of physical 
activities that are developmentally appropriate, meaningful and 
inherently enjoyable.

Public health recommendations call for children and adolescents 
to accumulate at least 60 minutes of moderate to vigorous 
physical activity (MVPA) daily, including muscle- and bone-
strengthening activities at least three days per week, in the 
context of family, school and community events.9,10 Yet, despite 
the efforts of researchers, practitioners and public health 
officials, it seems the critical importance of daily physical 
activity has yet to garner the medical recognition of other 
cardiovascular disease risk factors. Physical inactivity has 
now become the biggest public health problem of the 21st 
century and efforts in advocacy, policy, workforce training 
and surveillance are needed to counteract this pandemic.11,12 

Health and fitness professionals, healthcare providers, school 
administrators, government officials and parents need to work 
together to help youth develop and maintain healthy behaviors 
during the formative years of life.

The aim of this article is to examine the link between childhood 
physical inactivity and disease risk, explore contemporary trends 
in youth physical inactivity and highlight novel strategies for 
identifying and treating youth who are not accumulating the 
recommended amount of MVPA. In this article, the term “child” 
(or “children”) refers to girls and boys (generally up to the age of 
11 and 13, respectively) who have not yet developed secondary 
sex characteristics (e.g., breast development in girls and facial 
hair in boys). The term “adolescence” refers to a period of life 
between childhood and adulthood and generally includes girls 
12 to 18 years and boys 14 to 18 years. For ease of discussion, 
the term “youth” refers to both children and adolescents.  

KEY POINTS
• Physically active lifestyles start to develop very early in 

childhood, and therefore children and adolescents should 
have regular opportunities to engage in a variety of physical 
activities that are developmentally appropriate, meaningful 
and inherently enjoyable.

• Public health recommendations call for children and 
adolescents to accumulate at least 60 minutes of moderate to 
vigorous physical activity daily, including muscle- and bone-
strengthening activities at least three days per week.

• Without qualified instruction, meaningful learning experiences 
and directed movement practice, it is unlikely that school-age 
youth will develop the physical skills and mental readiness 
to participate in daily physical activity as an ongoing lifestyle 
choice.

• Enhancing muscle strength, developing fundamental 
movement skills, fostering new social networks and promoting 
physical literacy in a positive and supportive environment are 
important considerations.

• Health and fitness professionals should focus on the 
progression of motor skills and fitness abilities early in life 
because of the high degree of plasticity in neuromuscular 
development during the growing years.

• Seven principles that will influence the effectiveness of youth 
fitness programs can be remembered as the PROCESS of youth 
fitness:

 Progression
 Regularity
 Overload
 Creativity
 Enjoyment
 Specificity
 Supervision

• Improved communication between health and fitness 
professionals and healthcare providers will facilitate the 
identification and treatment of youth at risk for physical 
inactivity and hopefully foster sustainable programming that 
overcomes barriers to safe activity environments that will 
promote healthy lifestyle choices.
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YOUTH PHYSICAL INACTIVITY AND DISEASE RISK 
Many diseases that become clinically manifest during 
adulthood are influenced by lifestyle habits established during 
childhood. This view is supported by the prevalence of obesity 
in modern day youth,13 and the observation that 49 percent of 
overweight and 61 percent of obese adolescents have one or 
more cardiovascular disease risk factors in addition to their 
weight status.14 The prevalence of type 1 and type 2 diabetes 
among children and adolescents continues to increase,15 and 
the Centers for Disease Control and Prevention16 estimates that 
one in three adults could have diabetes by 2050 if current trends 
continue. Others report that 6 to 10 percent of all deaths from 
noncommunicable diseases worldwide can be attributed to 
physical inactivity, and this percentage may be even higher for 
specific conditions such as heart disease.17

In the landmark Pathobiological Determinants of Atherosclerosis 
in Youth (PDAY) study,18 strong relationships were found between 
risk factors and the severity and extent of atherosclerosis 
measured after death in 15- to 34-year-old individuals who 
died accidentally of external causes. While there was a striking 
increase in the severity and extent of disease as the number of 
risk factors increased in the PDAY report, it is noteworthy that the 
absence of risk factors was found to be associated with a virtual 
absence of advanced atherosclerotic lesions.18 These findings 
provide strong support for modifying risk factors early in life to 
retard the development of atherosclerosis.

Observations from the Cardiovascular Risk in Young Finns 
Study19 provide additional support for focusing on prevention 
early in life. In this prospective investigation, researchers 
examined the relationship between cardiovascular risk 
factors measured in childhood and adolescence and carotid 
artery intima-media thickness (IMT), a marker of preclinical 
atherosclerosis, measured in adulthood. Researchers reported 
that IMT in adulthood was significantly associated with 
childhood low-density lipoprotein levels, systolic blood pressure, 
body mass index and smoking.20 More recent observations from 
this ongoing investigation found that physical activity in boys 
and young adults was associated with carotid artery elasticity 
later in life, suggesting that higher levels of physical activity in 
youth may benefit future cardiovascular health.21 

There is increasing evidence that physical inactivity during 
childhood may result in a downward spiral of negative health 
outcomes that will ultimately challenge our healthcare 
system.22,23 Since the disadvantageous effects of poor lifestyle 
choices will not simply resolve themselves in due course, 
targeted interventions are needed to manage conventional 
risk factors early in life and establish healthy behaviors that 

reduce the risk of adverse health outcomes later in life. Data 
from a longitudinal study revealed that children’s weight status 
negatively influenced future levels of gross motor coordination, 
and vice versa.24 That is, lower baseline levels of gross motor 
coordination early in life significantly predicted body mass 
index scores later in life. In support of these findings, data 
from the British Cohort Study25 found that the level of gross 
motor coordination at age 10 years was positively associated 
with physical activity and inversely associated with sedentary 
behavior at age 42 years. 

If the dynamic relationship among motor skill proficiency, 
physical activity and positive health outcomes can be reinforced 
over time, which is consistent with the proposed existence of 
a positive feedback loop, efforts to increase physical-activity 
participation should begin early in life.26,27 A change in social 
mores about the critical importance of daily MVPA during the 
growing years is desperately needed because the stakes of this 
global pandemic have far-reaching biomedical, psychosocial, 
economic and political consequences.

CONTEMPORARY TRENDS IN  
YOUTH PHYSICAL INACTIVITY
Epidemiological reports indicate that a majority of youth 
worldwide are not as active as they should be, and the decline 
in physical activity seems to emerge by age 9.28,29 Computer 
tablets and cellular phones have decreased the need and 
desire to move, and in many urban neighborhoods there are 
few safe places for youth to engage in outdoor activities and 
free play. Moreover, a growing number of school districts now 
view physical education as an expendable part of the school 
curriculum and only 18 percent of states require primary schools 
to provide daily recess.30 At present, 59 percent of states allow 
required physical-education credits to be earned through online 
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physical-education courses, and a majority of the states that 
allow online courses do not require that they be taught by state-
certified physical-education teachers.30 

Without qualified instruction, meaningful learning experiences 
and directed movement practice, it is unlikely that school-age 
youth will develop the physical skills and mental readiness 
to participate in daily physical activity as an ongoing lifestyle 
choice. Findings from the Youth Risk Behavior Surveillance 
survey31 indicate that a vast majority of high school students 
in the United States are not meeting current recommendations 
for MVPA, yet nearly one-third play video or computer games for 
three hours or more on an average school day. From a global 
perspective, secular trends in MVPA from 32 countries indicate 
that a majority of youth aged 11 to 15 years do not meet current 
recommendations for physical activity.32 In response to growing 
international concern over physical inactivity among youth, the 
Active Healthy Kids Canada Report Card was replicated in 14 
countries and the results show that the grades for indicators for 
physical inactivity around the world are generally low/poor.33 Of 
note, findings from the United States Report Card on Physical 
Activity for Youth resulted in a grade of D- because only 25 
percent of the sample met current physical-activity guidelines.34

A contemporary corollary of the sedentariness among modern-
day youth is a low level of motor-skill competency and 
muscular fitness.35–38 Researchers reported the prevalence of 
low motor-skill competence in a large sample of youth was 
high, and noted a consistent and clear relationship between 
low competency in fundamental movement skills (FMS) 
and inadequate levels of cardiorespiratory fitness.36 Other 
researchers examined secular trends in muscular fitness in 

school-age youth and found declines in measures of muscular 
strength and power.35,37,38 Not only do low levels of muscular 
fitness and motor-skill prowess limit the preparedness of youth 
for participation in organized and nonorganized activities,39,40 

but habitually low levels of physical activity significantly 
increase the risk of injury in children during physical 
education, leisure-time activities and sport.41

Longitudinal research has found that children who are not 
exposed to environments with opportunities to enhance motor-
skill proficiency (e.g., jumping, hopping and balancing) tend to 
be less active later in life.42,43 These observations are consistent 
with a longitudinal report on a large sample of twins that 
found more advanced motor development during childhood 
was associated with higher leisure-time physical activity 
in adulthood.44 Without daily physical activity and qualified 
instruction during the growing years, children may not develop 
confidence and competence in their physical abilities, which 
form the foundation for a lifetime of physical activity. Structured 
school-based interventions have been found to enhance muscle 
strength and motor-skill performance in children.45,46 In the 
long term, children who participate regularly in supervised 
intervention programs will be more likely to gain the prerequisite 
physical abilities that will allow for later learning of more 
complex movements and sport skills. Conversely, children who 
do not develop the prerequisite motor skills early in life may not 
be able to break through a hypothetical “proficiency barrier” that 
would allow them to catch up with their peers with an average or 
high level of motor competence.47–49 In order to alter the current 
trajectory toward physical inactivity and related morbidities 
in sedentary youth, special attention is needed to identify and 
target exercise deficiencies early in life because lifestyle habits 
become more resistant to change later in life.

EXERCISE DEFICIT DISORDER 
Many parents lack awareness of youth physical-activity 
recommendations and wrongly consider their inactive children 
to be sufficiently active.50–52 There is an urgent need to identify 
physically inactive youth and target them with developmentally 
appropriate interventions before they engage in unhealthy 
behaviors and learn bad habits. Screening for physical inactivity 
should begin early in life, and youth who are not meeting the 
minimal recommendations for MVPA should be treated with the 
same energy and resolve as a hypertensive child or a teenage 
smoker. Public health experts urge health departments to advance 
universal health through key actions, which include screening 
for physical inactivity, counseling about physical activity and 
investing in comprehensive physical-activity promotion policies, 
action plans and implementation programs.12,53

...a vast majority of high school 
students in the United States are not 
meeting current recommendations 
for moderate to vigorous physical 
activity...
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Instead of simply labeling a child as inactive, the term 
exercise deficit disorder (EDD) more aptly describes a condition 
that should be identified and treated in order to prevent the 
progression of risk factors and pathological processes. By 
definition, EDD is a condition characterized by reduced levels 
of regular physical activity that are below recommendations 
consistent with positive health outcomes.23,54,55 The use of 
the term exercise in EDD does not suggest that free play is 
inconsequential, but rather emphasizes the premise that 
habitual physical activity may need to be “prescribed” 
by qualified professionals. Viewed from this perspective, 
participation in play, games, sports, transportation, physical 
education and planned exercise can all contribute to the 
physical, psychosocial and cognitive development of children 
and adolescents. If this window of opportunity to identify inactive 
youth and promote regular physical activity during the growing 
years is missed, the eventual decline and disinterest in physical 
activity will continue to take shape. 

The use of the term EDD highlights the gravity of this pandemic 
and can educate parents and raise public awareness about 
the importance of regular exercise for the developing body. 
Moreover, the concept of identifying youth with EDD conveys 
a contemporary view of this emerging healthcare issue that 
can be used to inform school administrators and government 
officials about the exercise–health link. While there are not any 
clinical markers or laboratory tests that can be used to identify 
youth with EDD, children can be queried about their “play 
history” and how many days per week they participate in games, 
sports, physical education and recreational fitness activities. 
Asking follow-up questions related to the amount of time they 
participate in activities that make them “breathe hard” can 
shed light on both the quality and quantity of daily physical 
activities. Professionals should consult with parents and 
caregivers to paint a “family fitness portrait” that describes the 
type of recreational and sport activities the family enjoys. 

Youth who do not meet the current recommendations of 60 
minutes or more of MVPA each day (i.e., 420 minutes/week) 
should receive an exercise plan that targets deficiencies in 
muscular strength and motor skills. Providing parents with 
information on school- and community-based programs 
that meet the needs, abilities and interests of children and 
adolescents may be an important “first step” in promoting MVPA 
in inactive youth. At present, a fundamental change in systems 
for identifying physical inactivity and delivering “fitnesscare” 
so that physical-activity counseling and referral are expected, 
documented and reimbursed are warranted. 

BECOMING PHYSICALLY LITERATE
When working with children and adolescents, the goal of the 
program should not simply be limited to time spent in MVPA. 
In addition to considering the “dose-response” of physical 
activity, the importance of the “quality-response” should also 
be appreciated.56 Enhancing muscle strength, developing 
FMS, fostering new social networks and promoting physical 
literacy in a positive and supportive environment are important 
considerations. Physical literacy is a conceptual framework that 
describes an individual’s motivation, confidence, competence, 
knowledge and understanding to engage in physical activities 
for life.57 Global efforts have embraced the concept of physical 
literacy to address declining rates of physical activity among 
school-age youth.57 

The concept of physical literacy is comprehensive because it 
supports the holistic development of youth by encompassing 
the psychomotor, cognitive and affective domains of learning.58 
Consequently, health and fitness professionals need to 
balance the fundamental principles of pediatric exercise 
science with effective pedagogy so participants learn to value 
the importance of daily physical activity and begin to take 
responsibility for their own actions. It is a misperception that 
children innately know how to throw, catch, kick, jump and 
hop with proper technique and physical effort. Health and 
fitness professionals need to provide meaningful feedback in 
game-play environments in order to positively influence skill-
development, fitness performance and motivation. Without 
qualified instruction, deliberate practice and a sensible 
progression of developmentally appropriate activities, inactive 
youth are less likely to gain confidence and competence in their 
physical abilities. 
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ACTIVATING YOUTH
New insights into the design of youth fitness programs highlight 
the importance of integrating strength-building and skill-
enhancing exercises into exercise classes and sport programs.40,59,60 

Fundamental integrative training (FIT) is a method of conditioning 
that is purposely designed to enhance both health- and skill-
related components of physical fitness.61 This type of training 
provides children and adolescents with a needed opportunity 
to enhance muscle strength, master FMS, improve movement 
mechanics and gain confidence in their physical abilities. FIT does 
not require expensive equipment, but rather basic movements 
and multijoint exercises that are somewhat characteristic of 20th 
century physical education. By gradually progressing from simple 
to more complex exercises, children and adolescents are likely 
to enhance their muscular fitness and motor skill performance, 
which, in turn, will help to build a strong foundation for future 
participation in context specific games and sports.

Because muscular fitness is an essential component of motor-
skill performance in youth,62,63 the importance of enhancing 
muscular strength and power should not be overlooked when 
designing youth programs. In a prospective study of over 
1 million male adolescents who were followed for a period 
of 24 years, low muscular strength was recognized as an 
emerging risk factor for major causes of death, including 
cardiovascular disease.64 Others reported that higher levels of 
muscular strength in youth was associated with lower levels of 
cardiovascular disease risk factors later in life.65 These findings 
emphasize the importance of early recognition of low muscle 
strength in youth and the necessity of targeted interventions to 
enhance muscular fitness.

Exercise programs that include a variety of strength-building 
and skill-related activities have proven to be safe, effective and 
worthwhile for children and adolescents.66–69 It is likely that youth 
who participate in supervised FIT programs will gain competence 
and confidence in their abilities to engage in MVPA as an 
ongoing lifestyle choice. Brain development during childhood 
corresponds to an optimal time to expose children to a variety of 
FIT activities.70,71 Thus, health and fitness professionals should 
focus on the progression of motor skills and fitness abilities early 
in life because of the high degree of plasticity in neuromuscular 
development during the growing years. Following maturation, the 
potential for learning complex motor skills may be diminished 
once selected neural pathways have been established and 
myelination has progressed past a certain point.72 In the long-
term, youth who become proficient in their physical abilities 
early in life will be better prepared for learning of more complex 
movements and sports skills later in life.

THE PROCESS OF YOUTH FITNESS
Youth fitness programs need to be based on fundamental 
training principles to optimize training outcomes and 
maximize exercise adherence. Although factors such as 
age, genetics, training experience and lifestyle habits (e.g., 
sleep and nutrition) will influence the rate and magnitude of 
adaptation that occurs, seven principles that will influence the 
effectiveness of youth fitness programs can be remembered as 
the PROCESS of youth fitness:

         

The principle of progression states that the demands placed on 
the body must be progressively increased over time to achieve 
long-term gains in health and fitness. This does not mean that 
every exercise session should be more intense than the previous 
one, but rather that over time the physical demands placed on 
the growing body should gradually become more challenging to 
continually stimulate adaptations. Without a more challenging 
exercise stimulus that is consistent with individual needs, 
goals and abilities, the human body has no reason to adapt any 
further. This principle is particularly important after the first 
few weeks of training, when the threshold for training-induced 
adaptations in stronger youth is higher.73

The principle of regularity states that long-term gains in 
physical fitness will be realized only if exercise is performed 
on a consistent basis. Although adequate recovery is needed 
between vigorous exercise bouts or intense sport practice 
sessions, inconsistent exercise will result in only modest 
training adaptations. Youth must regularly participate in a 
variety of games, exercises and sports to make continual 
gains in physical fitness. Daily MVPA is recommended for 
children and adolescents.10

Progression
Regularity
Overload
Creativity
Enjoyment
Specificity
Supervision
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The overload principle simply states that to enhance physical 
fitness, youth must exercise at a level beyond that at which they 
are normally stressed. Otherwise, if the exercise stimulus is not 
increased beyond the level to which the body is accustomed, 
training adaptations will not be optimized. Although overload is 
typically manipulated by changing the exercise intensity, duration 
or frequency, adding more challenging exercises or games to 
a fitness class is another way to place greater overload on the 
developing body. 

The creativity principle refers to the imagination and ingenuity that 
can help to optimize training-induced adaptations and enhance 
exercise adherence. In order for youth to remain engaged and 
interested in MVPA, health and fitness professionals should use 
creative thinking to facilitate the development of exercise programs 
that are innovative and challenging. By sensibly incorporating new 
exercises and novel games into the fitness program, professionals 
can help youth overcome barriers and maintain interest in 
exercise and sport. Creative thinking is particularly valuable when 
designing exercise programs for youth with special needs or those 
with training experience. Notwithstanding the critical importance 
of exercise safety and proper technique, novelty and training variety 
are important for stimulating continual gains in physical fitness.74

The principle of enjoyment states that youth who genuinely enjoy 
exercising are more like to adhere to the exercise program and 
achieve training goals. While encouragement from health and 
fitness professionals and support from family and friends can 
influence exercise habits, the enjoyment an individual feels during 
and after an exercise session can facilitate the sustainability of the 
desired behavior.75 Exercise programs should be challenging, yet 
youth should have the competence and confidence in their physical 
abilities to perform the exercises or activities with energy and vigor. 
If the exercise program is too advanced, youth will be anxious and 
lose interest. Conversely, if the exercise program is too easy, then 
youth will become bored.  As such, enjoyment can be defined as a 
balance between skill and challenge.76

The principle of specificity refers to the distinct adaptations 
that take place as a result of the exercise program. For example, 
the adaptations to resistance training are specific to the muscle 
actions, velocity of movement, exercise range of motion and muscle 
groups trained. The principle of specificity is often referred to as the 
SAID principle (which stands for “specific adaptations to imposed 
demands”). In terms of designing youth exercise programs, the 
adaptations that take place in a muscle or muscle group will be 
as simple or as complex as the stress placed on them. Children 
should be exposed to a variety of games, exercises and sports so 
they develop a wide-ranging movement vocabulary that prepares 

them for a lifetime of physical activity. The potential benefits of 
integrating different types of training into youth fitness programs 
is evidenced by the growing popularity of agility ladders, elastic 
bands, fitness ropes, medicine balls, stability balls and other 
devices that can be used to enhance both health- and skill-related 
components of physical fitness.77

The principle of supervision states that the safety and efficacy of 
exercise programs are maximized when qualified health and fitness 
professionals supervise activities while providing instruction, 
guidance and encouragement. Not only does supervision reduce 
the risk of injury, but youth who participate in supervised exercise 
programs are also more likely to gain competence and confidence 
in their physical abilities.78,79 Health and fitness professionals who 
provide immediate and meaningful feedback while participants 
are learning exercise technique or sport tactics can help youth 
negotiate demanding situations and remain engaged in the 
exercise program. Youth fitness programs are most effective 
when they are designed and supervised by qualified professionals 
who understand the PROCESS of youth fitness and genuinely 
appreciate the physical and psychosocial uniqueness of children 
and adolescents.

CONCLUSION
Informed interventions and innovative strategies are urgently 
needed to identify physically inactive youth and promote 
physical activity as an ongoing lifestyle choice. Without 
such interventions, new healthcare concerns will continue 
to emerge as youth become resistant to medical therapy. 
Improved communication between health and fitness 
professionals and healthcare providers will facilitate the 
identification and treatment of youth at risk for physical 
inactivity and hopefully foster sustainable programming that 
overcomes barriers to safe activity environments that will 
promote healthy lifestyle choices. 

Since the stakes of this pandemic are substantial with far-
reaching biomedical, social and economic consequences, 
qualified health and fitness professionals who genuinely 
appreciate the physical and psychosocial uniqueness 
of younger populations are well-positioned to create 
opportunities for youth to be physically active daily as 
part of play, sports and planned exercise. While additional 
research is warranted, current evidence supports the critical 
importance of primary prevention as part of a comprehensive 
approach to promoting long-term health and well-being.  
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