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Physical activity and movement in children: its consequences
for growth and development

A. P Hills

School of Human Movement Studies, Queensland University of Technology, Brisbane, Australia.

The value of physical activity to health and fitness and normal growth and development is undisputed. In
contrast, lack of exercise or excesses in physical activity can be harmful to the growth and development
process. Normal physical maturation represents a succession of events which appear in the same sequence in
all individuals but vary in both starting point and speed of oceurrence. It is often difficult to distinguish the
effects of regular physical activity upon fitness from the changes associated with growth and maturation. An
integral component of the relationship between health and fitness is body composition. Maintenance of a
desirable body composition is an integral component in health status and in the evaluation of health, fitness
and physical performance of individuals. Traditionally, discussions that have considered the benefits of regu-
lar physical activity have referenced cardiorespiratory and other components of physical fitness such as mus-
cular strength and endurance. More recently, body composition has received considerable attention with
numerous individuals of all ages preoccupied with body characteristics such as body fat and muscularity.
Less recognition has been given to the role that exercise plays in the maintenance of skeletal health and the
potential benefits to be gained by this component of body composition. This is gradually changing with the
knowledge that osteoporosis is mediated by nutritional, physical activity and hormonal influences and that
inappropriate physical activity can be potentially hazardous to the immature and mature skeleton. Regular
physical activity that provides an appropriate weight bearing stimulus is critical for the maintenance of desir-
able body composition including normal skeletal health, irrespective of age or sex. Benefits derived for body

composition are equally important to personal health as the development of other components of fitness.

Physical activity is one of numerous factors which influence
the growth and development of children and adolescents.
Whilst changes in physical, motor and physiological fitness
of such individuals are influenced by growth and maturation
it is not easy to isolate the direct effects of regular physical
activity on fitness status from the inherent growth and matu-
rational ‘adjustments. Knowledge of the effects of regular
childhood physical activity on risk factors for a number of
health problems including cardiovascular disease are still
ambiguous. But it is the general consensus that enduring ben-
efits to health in respect of desirable body composition
require the incorporation of habitual physical activity from
an early age.

The importance of regular physical activity to the health
status and normal growth and development of children and
adolescents is undlsputed . In contrast, lack of exercise
(hypoactivity) or excesses in physical activity can be injuri-
ous to the growth and development process. During child-
hood and adolescence, nutrition and physical activity
influence the growth and development of numerous body tis-
sues’ but, in the context of this paper, discussion is limited to
body fat and the skeletal system.

The potential benefits of physical activity must be consid-
ered in relation to age of commencement of regular activity.
Patterns of habitual physical activity and the opportunity for
variability in the movement environment during the growing
years have the potential to be sustained across the lifespan
and possibly impact on morbidity and longev1ty Too often

inactivity in combination with nutrition excesses contribute
to overfatness in youngsters. A combination of sound nutri-
tion and adequate physical activity is a cost-effectlve stimu-
lus to reduced risk of future chronic diseases’. Such practices
require focused educational programmes and support for
those at greater risk.

Children display a natural spontaneity and enjoyment in
movement. They are forever on the move with a degree of
vitality that is infectious to others. This characteristic of joy
and excitement in the movement setting must be fostered and
supported to facilitate an appreciation of the ongoing benefits
of regular participation in physical activity. The opportunity
for movement in the childhood years should not be hindered
and every attempt be made to encourage self-direction in
movement. Early experiences of movement should be com-
plemented by quality physical activity/physical education
programmes that enable health and motor related fitness to be
fostered.

The interrelationships between habitual physical activity,
physical fitness and health status have not been comprehen-
sively researched, particularly from a longitudinal perspec-
tive. The paucity of quantitative mformatlon is more
pronounced in children of pre-school age There are how-
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ever definitive indications of the importance of genotype in
relation to each of the above mentioned suggesting that the
general level of activity of an individual is a phenotype
exhibiting a degree of dependence of the genotype. However,
Bouchard® identifies non-genetic factors as being largely

responsible for most individual differences related to habitual .

physical activity such as level of participation in activity.

Benefits of regular physical activity are generally consid-
ered on the basis of cardiorespiratory improvements or bene-
fits in other health-related components of physical fitness
including muscular strength and endurance, flexibility and
body composition status, Customarily, less recognition has
been given to the role that exercise plays in the maintenance
of skeletal health. With increasing knowledge of the com-
plexities of osteoporosis this is changing so that body fatness
levels and the health status of the skeleton are receiving com-
parable emphasis.

Osteoporosis is recognized as the most common disorder
of the skeleton and is characterized by decreased bone min-
eral content, increased porosity of bone and a decreased resis-
tance to fracture. The pathogenesis of the disease is
multifaceted including genetic predisgosition, nutrition,
physical activity, age and hormonal status’. Osteoporosis and
the profound loss of bone mass and strength in older adults
may well have its genesis at much younger ages7‘8. If this is
the case, prevention of age related osteoporosis must begin in
childhood with desirable nutrition and physical activity
habits.

The maintenance of physical fitness may be one of the
most effective measures in the prevention of age-related
osteoporosis. The progressive decline in levels of physical
activity across the lifespan may be a major contributor to the
development of osteoporosis’. Physical activity has long
been known to influence the characteristics of bone with dis-
use and lack of weight bearing resulting in loss of bone min-
eral and also atrophy of skeletal muscle!®,

The direct role that physical activity can play is still, how-
ever, somewhat unclear. Whilst physical inactivity and lack
of weight bearing can result in bone loss, the definitive physi-
cal activity loads to provide the stimulus for functional adap-
tation of bone are poorly defined"'. The threshold levels of
activity associated with either positive or negative changes
are difficult to quantify because of a range of factors includ-
ing loading history in a variety of activities, age plus the
physical and physiological status of an individual.

Regular physical activity that provides an appropriate
weight bearing stimulus for the skeleton is critical for the
maintenance of normal skeletal health for all individuals,
irrespective of age. Clearly, benefits accrued during the grow-
ing years are equally advantageous to personal health as a
desirable level of fatness and fat-free mass and level of devel-
opment of the other health-related components of physical
fitness'>,

The importance of regular weight-bearing exercise across
the lifespan can also be illustrated by the changes in body
composition experienced over time. Across the lifespan there
is a progressive decline in lean body mass and total body
water'>. This equates to approximately 6% per decade for
lean body mass'?, Preservation of lean tissue and a conse-
quent maintenance of muscular strength and endurance and
cardiorespiratory fitness at reasonable levels is augmented
with regular physical activity. Equally important is the qual-
ity of body composition. This is far more critical at all ages
than body weight per se”. A more appropriate balance

between body fat and fat-free mass can be maintained with
participation in regular physical activitym.

Levels of participation of children and adolescents in
appropriate physical activity is an area of major concern
today'”'8, Increased levels of adiposity and a diminution of
energy output tend to perpetuate a vicious cycle of poor exer-
cise and nutrition habits. A recent survey of factors determin-
ing participation in sport commissioned by the Australian
Sports Commission'’ provided an important insight into the
primary concerns in society about activity. A significant
number of young people wanted to play sport but felt that
opportunities were limited. Similarly, a large group of
respondents believed that they simply lacked the necessary .
skills. Responses reflected a lowered self-esteem, lack of
confidence and poor body image.

Far too many children are not provided the opportunity to
be active from a young age and to establish a sound motor -
skill base. A good level of motor skill rather than a high level
of proficiency should be a goal for all young people. This can
be fostered by exposure to a variety of activity areas rather
than attempting to specialize in one area from an early age.
Skill competency is one of the requirements likely to have a
bearing upon participation levels during later years. This,
combined with knowledge and understanding of the health of
physical activity should assist informed decision making,

Positive knowledge, attitudes and beliefs about the health
benefits to be gained from physical activity participation may
be insufficient to encourage regular participation in many
adults®’. For others, lack of knowledge and negative experi-
ences in the physical activity setting may be barriers to partic-
ipation. Every attempt must be made to engender regular
physical activity opportunities for all young people, rather
than waiting until adulthood before the benefits are espoused
and adopted by a proportion of the population.

Awareness of body composition status and methods of
assessment are important in the early identification of predis-
position to overfatness®'. The significance of the body com-
position area is underlined by the knowledge that two of the
most common hypokinetic and nutrition-related diseases are
obesity and heart disease?. While obesity and cardiovascular
disease are deemed adult health problems there is strong evi-
dence to suggest that, as for osteoporosis, each begins in the
early years of life. This knowledge should provide the neces-
sary impetus to address prevention of these major community
health problems by developing sound nutrition and physical
activity practices from birth®. In this way society, over time,
might expect a consequent improvement in health. An appre-
ciation of the ‘normal’ physical growth changes during
infancy, childhood and adolescence and the individual vari-
ability in body shape, physique and body composition are
important in conjunction with good nutritional and physical
activity practices. Monitoring of physical changes and where
necessary additional assistance in the management of body
composition and activity status are the responsibility of all
health professionals but primarily exercise and sports scien-
tists, physical educators, health educators, medical practi-
tioners and dietitians. A consolidated approach by these
groups would ensure consistency of advice and support and
help to minimize the gross misinformation that often per-
vades our society.

Regular physical activity that provides an appropriate
weight bearing stimulus is critical for the maintenance of
desirable body composition including normal skeletal health,
irrespective of age or sex. Benefits derived for body composi-
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tion are equally important to personal health as the develop-
ment of other components of fitness. A concerted effort for
awareness of the needs of children and adolescents in physi-
cal activity is required of all individuals and groups who have
a responsibility for the provision of safe and meaningful
physical activity during the growing years.

References

1

2

10

Borms J. Children and exercise: an overview, J Sp Sci 1986;
4:3-20.

Mein HD, Oseid S. Physical activity in children and adoles-
cents in relation to growth and development. Scand J Soc Med
Suppl 1982;29:121-134.

Meredith CN, Dwyer JT. Nutrition and exercise: effects on ado-
lescent health. Annu Rev Publ Health 1991; 12:309-33.
Paffenbarger RS, Hyde RT, Wing AL, Hsieh CC. Physical
activity, all-cause mortality and longevity of college alumni.
New Eng J Med 1986; 314:605-613.

Editorial. Early life, adult disease and the intervening years.
Paed Perinatal Epidem 1993, 7:228.

Bouchard C. Discussion — heredity, fitness and health. In:
Bouchard C, et al., eds. Champaign: Human Kinetics, 1991: 15.
Harrison JE, Chow R. Exercise fitness, osteoarthritis and osteo-
porosis. In: Bouchard C, et al, eds. Champaign: Human
Kinetics, 1991: 529.

Louks AB. Osteoporosis prevention begins in childhood. In:
Brown EW and Branta CF, eds. Competitive sports for children
and youth, Champaign: Human Kinetics, 1988: 64.

Shoutens A, Laurent E, Poortmans JR. Effects of inactivity on
bone. Sp Med 1989; §:71-81.

Bailey DA, McCulloch RG. Bone tissue and physical activity.
Can J Spt Sci 1990; 15(4): 229-239.

11

12

13

14

15

16

17

18

19

20

21

22

23

Forwood MR, Burr DB. Physical activity and bone mass: exer-
cises in futility? Bone and Mineral 1993; 21:89:112.

Freedson PS. Physical activity among children and youth. CanJ
Spt Sci 1992 17(4):280-283.

Fulop T Jr, Worum J, Csanger J, Feris G, Leavey A. Body com-
position in elderly people: a determination of body composition
in healthy elderly subjects. Gerontology 1985; 31:6-14.

Forbes GB. The adult decline in lean body mass. Hum Biol
1976; 48: 161-173.

Wilmore JH. Body composition in sport and exercise: direc-
tions for future research. Med Sci Sports Exerc 1983; 15:
21-31. '

Pavlou KN, Steffec WP, Lerman RH, Burrows BA. Effects of
dieting and exercise on lean body mass, oxygen uptake and
strength. Med Sci Sports Exerc 1985; 17:466-471.
Simons-Morton BG, O’Hara NM, Simons-Morton DG, Parcel
GS. Children and fitness: a public health perspective. Res Q
Exerc Sp 1987, 58(4): 295-302.

Corbin CB. Youth fitness, exercise and heaith: there is much to
be done. Res Q Exerc Sp 1987; 58(4): 308-314.

Australian Sports Commission. Sport for Young Australians.
Canberra: Australian Sports Commission, 1991:8.

Powell KE, Dysinger W. Childhood participation in organised
school sports and physical education as precursors of adult
physical activity. Am J Prev Med 1987; 3:276-281.

Lohman TG. Exercise training and body composition in child-
hood. Can J Spt Sci 1992: 17(4): 284-287.

Boileau RA, Lohman TG, Slaughter MH, Horswill CA,
Stillman RJ. Problems associated with determining body com-
position in maturing youngsters. In Brown EW, and Branta CF
eds. Champaign: Human Kinetics, 1988; 13.

Dennison BA, Strauss JH, Mellits ED, Charney E. Childhood
physical fitness tests: predictor of adult physical activity levels?
Paediatrics 1988, 82:324-330.






