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Abstract  Physical inactivity is one of the leading causes of serious chronic disease which keeps on increasing 
with high rate. Physical activity plays an important role in enhancing the various physiological dimensions of growth 
and development in children and adolescents. Physical activity of different duration will enhance cardiovascular 
health, bone ossification, muscle growth and endocrine glands secretion. Data suggested that anthropometry is a key 
component for growth and development assessment in children and adolescent especially body mass index, which is 
quite effective and reliable. Without engaging the children’s in physical activity leads to increased chances of 
obesity, cardiovascular diseases, cancer and diabetes in future and that fastenings the attention of fitness personal 
and policy makers. Developing good practices early in life, will benefited in future. Hence, parents, teachers and 
policymakers have to plan accordingly to make their child healthy and fit. This article reviews the available literature 
regarding the physiological basis of growth and development of children and adolescents in relation to physical 
activity along with various anthropometric assessment methods. 
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1. Introduction 
Development is a lifelong process of physical, 

behavioral, cognitive, and emotional growth and change. 
In the early stages of life—from babyhood to childhood, 
childhood to adolescence, and adolescence to adulthood—
enormous changes take place. Throughout the process, 
each person develops attitudes and values that guide 
choices, relationships, and understanding [1]. The 
beginning of biological growth and development during 
adolescence is signified by the onset of puberty, which is 
often defined as the physical transformation of a child into 
an adult [2]. Each child’s growth and developmental 
progress will be unlike any other child’s, but their 
acquisition of motor skills will occur in the same order or 
sequence as other children. The development of these 
skills depends on the child’s genetic makeup, environmental 
and cultural factors, and everyday experiences [3]. 

Physical activity is defined as any bodily movement 
produced by skeletal muscles that require energy 
expenditure. Physical inactivity has been identified as the 
fourth leading risk factor for global mortality causing an 
estimated 3.2 million deaths globally [4].The development 
of healthy eating behaviors and physical activity patterns 
helps to optimize health status and promote mental and 
physical wellbeing [5]. Physical activity during the growth 
period appears to be necessary for normal growth and 
development of the skeleton, musculature and oxygen-

carrying organs [6]. The value of physical activity to 
normal growth and development, including the health and 
well- being of children and adolescents is undisputed [7,8]. 
Habitual physical activity established during the early 
years may provide the greatest likelihood of impact on 
mortality and longevity. It is evident that environmental 
factors need to change if physical activity strategies are to 
have a significant impact on increasing habitual physical 
activity levels in children and adolescents [9]. 
Participation in physical activity during childhood could 
have important implications for adulthood [10,11,12]. 

Human growth physiology can be considered to include 
the dynamic period beginning with cleavage of the zygote 
and ending with completion of adolescence, marked by 
the end of long bone growth. Childhood growth is also 
characterized by a rapid change in body proportions, when 
the legs grow faster than the trunk, and both grow much 
faster than the head in proportion to overall body length 
[13]. It is during adolescence that the greatest physiologic 
differences exist mainly because of the wide variations in 
the timing and tempo of the pubertal growth spurt in 
normally growing boys and girls [14]. The ultimate 
objective of this research paper is to highlight the 
important role of physical activity on physiology of 
growth and development among children and adolescent.  

2. Physical Activity and Obesity 
Obesity is emerging as one of the most serious problem 

discern of the present century especially childhood obesity 
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which is the major public health crunch globally that are 
on rise. According to WHO, 22 million children (under 5 
years of age) are overweight [15]. Obesity during 
childhood and adolescence is a risk factor for type 2 
diabetes mellitus in adulthood, even after accounting for 
adult obesity [16]. If energy intake consistently exceeds 
energy requirements there will be a progressive 
accumulation of body fat. Obesity may therefore result 
from either high-energy intake or low energy expenditure 
or a combination of both factors. A regulated reduction in 
energy intake will promote significant loss of body mass 
in the obese [17,18]. The treatment of overweight and obesity 
in children and adolescents requires a multidisciplinary, 
multi-phase approach, which includes engaging students 
in healthy eating and regular physical activity that can 
help lower their risk for obesity and related chronic 
diseases, including heart disease, cancer, and stroke; the 
three leading causes of death among adults aged 18 years 
or older [19,20]. Improving and intensifying efforts to 
promote physical activity and healthy eating is entirely 
consistent with the fundamental mission of schools: 
educating young people to become healthy, productive 
citizens who can make meaningful contributions to society 
[21]. In combination with family intervention and a 
moderate reduction in caloric intake, physical activity has 
produced significant reductions in the prevalence of 
childhood and adolescent obesity [22]. 

3. Physical Activity and Skeletal Health 
The foundation for longer term skeletal health is 

established during childhood and adolescence. Physical 
activity represents a major mechanical loading factor for 
bone through a combination of growth (determining bone 
size), modelling (determining the shape of bone) and 
remodeling (maintaining the functional competence of 
bone) [23]. Peak Physical activity and normal growth are 
also positively associated with skeletal mineralization [24] 
and during childhood it may have long-lasting benefits on 
bone health [25].Growing bone responds to low or 
moderate exercise through significant additions of new 
bone in both cortical and trabecular moieties and results in 
adaptation through periosteal expansion and endo-cortical 
contraction. Intra-cortical activation frequency declines in 
growing bone in response to exercise, reducing porosity 
and the re-modelling space. These adaptations can be 
maintained into and throughout adulthood [26]. Since 
immature bones experience greater increase in bone 
formation than mature bones [27], adequate weight-
bearing physical activity has beneficial effects on bone 
health across the age spectrum especially those activities 
that generate relatively high-intensity loading forces, such 
as plyometrics, gymnastics, and high-intensity resistance 
training, augment bone mineral accrual in children and 
adolescents [28]. There is consistent evidence that weight 
–bearing exercise during youth contributes to increased 
peak bone mass [29,30,31] and provides the mechanical 
stimuli or ‘loading’ important for the maintenance of bone 
health and to minimize the rate of bone loss later in life 
[32]. Hence, physical activity and sports play an important 
role in preventing the child from different bone 
deformities. 

4. Physical Activity and Cardiovascular 
Health 

Over the school age years, a consistent decline in 
physical activity is seen, with males decreasing about 
2.7% per year and females decreasing about 7.4% per year 
[33]. It has been also determined that increased left 
ventricular mass, which is an independent risk factor for 
cardiovascular disease in adults, is present in childhood 
[34],after adjustment for demographic factors, adolescents 
who engaged in relatively large amounts of vigorous 
physical activity tended to have a better cardiovascular 
fitness and a lower percentage of body fat than those who 
did not. In adults, there is convincing evidence to show 
that a sedentary lifestyle is associated with debilitative 
lipoprotein regulation [35], and a greater risk of 
cardiovascular disease and mortality in adults [36]. The 
prevalence of clustered (multiple) cardiovascular risk 
factors is lower in children and adolescents, who are 
physically active or fit. Good health in youth is easily lost 
by an unhealthy lifestyle in adulthood. An additional 
benefit of childhood physical activity is that it increases 
the likelihood of physical activity later in adulthood. [37]. 
School-age youth should participate daily in 60 minutes or 
more of moderate to vigorous physical activity that is 
developmentally appropriate, enjoyable, and involves a 
variety of activities [38]. 

5. Physical Activity and Nervous Health 
Previous studies have shown that adolescent girls 

exhibit twice the prevalencerate of depressive symptoms 
compared to males in the same age group [39]. 
Prepubertal boys and girls are equally likely to show 
depressive symptoms, however, the high number of 
females with depressive symptoms arises after the age of 
13 years [40]. Stress has become an ever-increasing and 
relevant problem in children [41]. Regular physical 
activity improves self-esteem, and reduces stress and 
anxiety [42]. Anxiety disorders are one of the most 
common mental health problems among children and 
youth. Children may be diagnosed with more than one 
anxiety disorder or with anxiety and other mental health 
challenges [43]. Case reports in adults have indicated that 
regular physical activity may be helpful in the treatment of 
panic attacks and phobias [44]. Most studies suggest that 
exercise programs are related to improvements in the self-
esteem scores of participants [45]. Studies show that 
exercise benefits learning, memory and cognitive ability in 
numerous ways. There is abundant evidence that regular 
physical activity benefits the brains and bodies of school-
aged children [46]. Apart from all these importance, 
exercise also increases the flow of blood to the brain. The 
blood delivers oxygen and glucose, which the brain needs 
for heightened alertness and mental focus. Because of this, 
exercise makes it easier for children to learn and helps in 
creativity [47]. The positive effects of physical activity on 
academic achievement have been detected in mathematical 
subjects in particular. Participation in training as a 
member of sports and exercise clubs has been linked to 
good performance at school. Physical activity also has 
been found to have a positive effect on children’s 
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cognitive functions, such as memory, attention and 
general information processing and problem solving skills 
[48]. Researchers have found an association between 
physical fitness and the brain in 9- and 10-year-old 
children, those who are more fit tend to have a bigger 
hippocampus and perform better on a test of memory than 
their less-fit peers [49]. Therefore, exercise may serve as 
an effective tranquilizer. Studies revealed that 30 min of 
aerobic exercise reduces muscle tension by as much as 
does a dose of 400 mg of meprobamate [50]. 

6. Physical Activity and Endocrine 
Functioning 

The endocrine system is unique because it includes 
glands and hormones instead of just organs. The health of 
the endocrine system is essential to healthy body growth 
and physical or emotional development [51].Adolescence 
is a time of rapid growth caused by significant changes in 
hormone levels [52]. Exercise boosts the number of 
hormones circulating in our body and strengthens receptor 
sites on target organ cells [53]. Group jogging exercise 
may be effective in improving depressive state, hormonal 
response to stress of adolescent females with depressive 
symptoms [54]. Growth Hormone (GH) and 
Dehydroepiandrosterone sulfate (DHEAS) showed a 
slower decline in active individual than the inactive peers 
[55]. Regular exercise habit induces the secretion pattern 
of GH and DHEAS throughout the lifespan [56,57,58,59,60]. 
Exercise is known to cause perturbations in endocrine and 
metabolic systems in children and adolescents that may 
influence growth and development during puberty, yet 
careful characterization of these responses is only now 
being conducted [52]. 

7. Physical Activity and Muscular Health 
Growth is accompanied by an increase in the number of 

myofibrils, myofilaments and sarcomeres, which lead to 
the elongation of muscles [61]. Muscle development is 
specific and only the muscle fibers that are engaged in the 
activity can increase in strength [62]. Changes in the 
muscles with growth and maturation can greatly affected 
by physical activity and exercise performance. Some of 
these changes are related to the muscle metabolic 
capability. This capability of the developing muscles 
shows higher oxidative enzyme activities in the children 
compared to those for adults [63]. Muscle mass accounts 
for 25% of total weight at birth and nearly 40% in adults. 
Most muscle growth occurs during puberty and is 
promoted by physical activity [61]. Muscle-strengthening 
activities make muscles to do more work than usual 
during activities of daily life. This is called “overload,” 
and it strengthens the muscles [64]. Maturation of skeletal 
muscle fiber type at the time of puberty, specifically a 
pattern change from slow to fast twitch, might explain 
some of the differences in the metabolic responses to 
exercise between children and adults [65]. Research also 
revealed that regular participation in physical activity is 
associated with the stronger muscle in children and young 
people [66]. 

8. Anthropometry and Assessment of 
Growth and Development 

The assessment of growth in children is important for 
monitoring health status, identifying deviations from 
normality and determining the effectiveness of 
interventions [67]. Anthropometry is a key component of 
nutritional status assessment in children as well as in 
adults. Comparing anthropometric data from children of 
different ages is complicated by the fact that children are 
still growing (We do not expect the height of a 5-year-old 
to be the same as the height of a 10-year-old!) [68]. But 
the question is which anthropometric variable is more 
reliable in comparison to others. One of study suggested 
that the validity of the anthropometric skin fold thickness 
in the obese children is low and BMI provides the best 
estimate of body fat [69]. The childhood obesity working 
group of the international obesity taskforce recommended 
the use of body mass index (BMI) cut off points to 
categorize children as normal weight, overweight, or 
obese based on age, gender, and BMI [70]. One of the 
study suggested that weight-for-height could be used for 
prepubertal adolescents and body mass index could be 
used for postpubertal adolescents [71]. A new function for 
egen has been developed to allow transformation of child 
anthropometric data to z-scores using the LMS (lambda-
mu-sigma) method. An additional function allows for 
children to be categorized according to body mass index 
(weight/height2) using international cut off points 
recommended by the Childhood Obesity working group of 
the international obesity taskforce [68]. As per the WHO 
review head circumference-for-age is often used in 
clinical settings as part of health screening for potential 
developmental or neurological disabilities in infants and 
young children. Very small and very large circumferences 
are both indicative of health or developmental risk. Arm 
circumference-for-age is used as an alternative indicator 
of nutritional status when the collection of length/height 
and weight measurements is difficult, as happens in 
emergency humanitarian situations due to famine or 
refugee crises [72]. 

9. Conclusion 
After over viewing the related literature, we may 

conclude that physical activity is considered as 
indispensable for healthy growth and development in 
children and adolescent. Regular physical activity in 
childhood not only improves health and quality of life but 
also enhances the physiological characteristics such as 
cardiovascular fitness, strength and bone density. Doing 
exercise regularly also prevents from different types of 
non-communicable diseases such as coronary heart 
disease, cancer, type 2 diabetes, pulmonary diseases etc. 
According to the World Health Organization, physical 
inactivity is one of the leading causes of major chronic 
diseases. Research suggested that Regular physical 
activity especially endurance exercise plays an important 
role in prevention of childhood obesity by enhancing the 
process of fatoxidation. Physical activities also have a 
significant role in keeping children and adolescent bone 
health optimum by enhancing mineralization or 
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ossification process which results in increased peak bone 
mass. 

Many studies reveal that adolescents who engaged in 
relatively large amounts of vigorous physical activity 
tended to have a better cardiovascular fitness than those 
who did not. Children and adolescents who are physically 
active have less chances of being suffered from multiple 
cardiovascular risk factors. Nervous health of children and 
adolescents can also be improved through participating in 
physical activities by enhancing learning, memory and 
cognitive ability. Apart from this, physical activities also 
have a therapeutic property as it helps in reducing stress, 
anxiety, depression, panic attacks, phobia and so on. 
Physical activity also boosts the number of hormones 
circulating in our body in children and adolescents that 
effects the growth and development. Increase in muscular 
strength can be achievable by engaging the children in 
physical exercises as most muscle growth occurs during 
puberty and is stimulated by physical activity. We can 
assess the growth and development of children and 
adolescent with the help of many anthropometric 
measures such as body mass index, weight & height of 
child (growth pattern) and different body parts 
circumferences. To maximize influence, parents have to 
provide such environment to their child which gives an 
opportunity for participating in physical activities. 
Creating positive habits early in childhood can last a 
lifetime [73]. Finally, more work needs to be done in order 
to clarify the physiological basis of growth and 
development in children and adolescent in context to 
physical activity. To conclude, it could be said that 
“Sweat is the Most Effective Medicine for Future 
Shock”. 
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