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ABSTRACT 

It is clear that, despite their natural tendencies, children have become less physically active in 

recent decades, with children today expending. Although the health consequence of reduced 

energy expenditure in adults is well documented, there is little direct evidence linking 

sedentariness with health in children. However, three main benefits arising from adequate 

childhood physical activity have been postulated. The first is direct improvements in 

childhood health status; evidence is accumulating that more active children generally display 

healthier cardiovascular profiles, are leaner and develop higher peak bone masses than their 

less active counterparts. Secondly, there is a biological carry- over effect into adulthood, 

whereby improved adult health status results from childhood physical activity. In particular, 

childhood obesity may be a precursor for a range of adverse health effects in adulthood, while 

higher bone masses in young people reduce the risk of osteoporosis in old age. Finally, there 

may be a behavioural carry- over into adulthood, whereby active children are more likely to 

become more active (healthy) adults. However, supporting evidence for this assertion is 

weak. Given this background, recent health guidelines suggesting that children should 

accumulate 60 min of moderate-intensity physical activity every day supplemented by regular 

activities that promote strengthflexibility and bone strength appear to be justified. Future 

developments should include the implementation of large-scale, longitudinal studies spanning 

childhood and young adulthood, the further refinement of tools for measuring physical 

activity accurately in young people, and research into the relative strength of association 

between fitness as well as activity ± and health in children. 

KEYWORDS: exercise, obesity, osteoporosis, risk factors, young people. 

INTRODUCTION 

Physical fitness can be thought of as an 

integrated measure of most, if not all, the 

body functions (skeletomuscular, 

cardiorespiratory, hematocirculatory, 

psychoneurological and endocrine–

metabolic) involved in the performance of 

daily physical activity and/or physical 

exercise. Hence, when physical fitness is  

 

tested, the functional status of all these 

systems is actually being checked. This is 

the reason why physical fitness is 

nowadays considered one of the most 

important health markers, as well as a 

predictor of morbidity and mortality for 

cardiovascular disease (CVD) and for all 

causes. Physical fitness is in part 
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genetically determined, but it can also be 

greatly influenced by environmental 

factors. Physical exercise is one of the 

main determinants. Childhood and 

adolescence are crucial periods of life, 

since dramatic physiological and 

psychological changes take place at these 

ages. Likewise, lifestyle and 

healthy/unhealthy behaviors are 

established during these years, which may 

influence adult behavior and health status. 

Thorough reviews have recently discussed 

the associations between physical activity 

at young ages and its short/long-term 

consequences on health. However, less is 

known about physical fitness and health 

outcomes in young people. In the last 

years, an increasing amount of research on 

physical fitness and health in childhood 

and adolescence has been published. 

PHYSICAL FITNESS AND HEALTH 

OUTCOMES  

Physical fitness and adiposity: The 

number of investigations into overall 

obesity and abdominal obesity (also called 

central obesity) and physical fitness has 

increased substantially in the last years. 

Physical fitness and abdominal 

adiposity: Abdominal obesity seems to be 

a better predictor than overall obesity for 

the risk of CVD and type II diabetes, as 

well as being a strong predictor of 

morbidity and mortality in adults, 

independently of body mass index. In 

population studies, waist circumference 

has shown to be an accurate measurement 

for intra-abdominal and subcutaneous fat, 

measured by magnetic resonance imaging, 

in children and adolescents. 

EFFECTS OF PHYSICAL ACTIVITY 

AND EXERCISE ON PHYSICAL 

FITNESS  

Cross-sectional studies using objectively 

measured physical activity 

The apparently obvious association 

between cardiorespiratory fitness and 

physical activity still requires further 

research, mainly due to the complexity of 

assessing physical activity. Efforts are 

being made in order to standardizeand 

improve the assessment of physical 

activity and physical fitness in Europe (for 

example, the ALPHA study, Instruments 

for Assessing Levels of Physical Activity 

and related health determinants). Physical 

activity may have different effects on 

physical fitness depending on its intensity. 

We have observed that increased levels of 

vigorous physical activity (46 metabolic 

equivalents), rather than light/moderate 

physical activity, are associated with a 

higher cardiorespiratory fitness level in 

children and adolescents. Similar results 

have been reported by others. This was 

also the case when cardiorespiratory 

fitness level was assessed by direct oxygen 

consumption. In this context, we examined 

whether the adolescents who meet the 

current physical activity recommendations 

are more likely to have a high 

cardiorespiratory fitness level.The results 

suggested that achieving 60 min or more 

of moderate–vigorous physical activity 

daily is associated with a healthier 

cardiorespiratory fitness level in 
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adolescents, independently of their 

adiposity status. 

Activity and health in adults  

To understand the relationships between 

activity and health in children, it is first 

necessary to examine the equivalent 

relationships in adults, where the 

consensus is more established. In fact, the 

evidence that activity is beneficial to 

health comes almost exclusively from 

studies with adults. The question that 

arises is: `what are the implications of the 

adult data which clearly demonstrate that 

physical activity promotes health to 

children?’ In adults, both physical activity 

and physical fitness are inversely related to 

mortality. A strong, independent, inverse 

relationship between activity or fitness and 

health has now been established. 

Prospective population studies of adults 

have shown that higher fitness or physical 

activity leads to a reduced risk of coronary 

heart disease, stroke hypertension, 

noninsulin-dependent diabetes mellitus 

osteoporotic fractures, depression and 

some cancers. Better fitness may also aid 

recovery from major surgery. Meta-

analyses of data from more than 40 studies 

indicate that coronary heart disease is 1.9 

times more likely to develop in physically 

inactive than active adults, independent of 

other risk factors. This individual risk is 

comparable with the risk associated with 

the other main risk factors for coronary 

heart disease (hypertension, cigarette 

smoking and cholesterol). Blair et al. 

(1996) have reported similar results for 

low fitness, which carries a relative risk 

for all-cause mortality of 1.52 in men and 

2.10 in women, whereas others have 

shown that improving fitness in middle 

age may reduce all-cause mortality by 

more than 50%. The public health burden 

of a sedentary lifestyle can be quantified 

by calculating the population attributable 

risk. This estimates the proportion of the 

public health burden caused by a specified 

risk factor, in this case a sedentary 

lifestyle. By calculating the population 

attributable risk for physical inactivity, we 

can estimate the proportion of mortality 

for chronic diseases such as coronary heart 

disease that would be avoided if every- 

one in a given population wassuýciently 

physically active. To calculate population 

attributable risk, we need to know both the 

relative risk and the prevalence of the risk 

factor in a given population. Based on 

available information for these parameters, 

Powell and Blair (1994) estimated the 

population attributable risk of sedentary 

living to be 35%, 32% and 35% for 

coronary heart disease, cancer of the colon 

and diabetes mellitus mortality 

respectively. The scope for public health 

gains through decreased sedentariness is, 

therefore, considerable. 

Activity and health in children  

It is clear that young children enjoy active 

play. If sedentary alternatives are not 

available (L.H. Epstein et al., 1995), most 

young children will play or invent active 

ways of passing time that involve physical 

activity. Older children might play more 

organized sports, either formally, in clubs 

and teams, or informally, in parks and 

playgrounds. Generally, these forms of 

play provide a large volume of activity 
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incorporating a wide variety of movements 

and many muscle groups, thereby 

promoting cardiorespiratory development, 

muscular strength, muscular endurance, 

speed, power and flexibility. In the mid-

teens, these relatively large amounts of 

activity decline, particularly in girls. If 

activity becomes very low ± and we 

should remember that, in general, activity 

among adults is undoubtedly too low ± 

then this may constitute a `problem in the 

making’. The question is, therefore, `does 

children’s activity decline over the teenage 

years to such an extent that either their 

current or future health is compromised?’ 

To answer this question, we must 

scrutinize the evidence relating activity to 

indicators of health status in children. 

Unfortunately, for children, a consensus of 

opinion is yet to be reached on this 

question. Although there are indications of 

beneficial associations in some areas, 

relatively little evidence unambiguously 

relates childhood physical activity or 

fitness to childhood health, amore 

favorable childhood risk profile, or to later 

adult health.

 

Fig. 1.physical activity and health in children and adults  

Despite this, there is a growing body of 

literature on children’s activity, which is 

predicated on the conventional wisdom 

that activity is beneficial for children. We 

should, therefore, examine more closely 

the evidence relating to each of the three 

hypothesized relationships suggested by 

Fig. 1. 

FITNESS AND HEALTH IN 

CHILDREN  

Before examining relationships between 

children’s fitness and health, it is worth 

defining and delimiting the two terms. 

Although several dimensions of physical 

fitness have been identified, the 

component that is most strongly associated 

with health is cardiovascular endurance, 

defined as `the ability to sustain moderate 

intensity, whole-body activity for extended 

time periods’. It can be measured 

objectively in the laboratory using a 

variety of ergometers (cycle, treadmill, 

etc.) with or without respiratory gas 

analysis, or more simply in the field by 

maximal running tests or submaximal 

cycle or step tests. Health is also 

multifactorial but, possibly owing to its 

pre-eminence as a cause of mortality in the 
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developed world, coronary heart disease 

(CHD) and the risk factors predisposing to 

CHD are the most extensively studied in 

relation to physical fitness. Many studies 

of associations between fitness and health 

have been large-scale, cross-sectional 

population surveys of adults, using 

multivariate analysis to adjust for potential 

confounding variables. More powerful 

evidence for causal links between fitness 

and health come from less common 

longitudinal population studies, or from 

long-term training studies in which 

changes in the two variables can be 

compared over time. Irrespective of study 

design, one important distinction between 

adult and child studies is that the former 

have the advantage of examining 

associations between fitness and mortality, 

whereas children’s studies in this field are 

restricted to examining risk factors for 

CHD rather than death arising from the 

disease. Finally, recent work on the 

genetics of fitness may improve our 

understanding of how fitness and health 

are predetermined and interrelated, 

particularly if aspects of fitness and health 

appear to share genetic in finances. Several 

adult population studies have shown strong 

and consistent relationships between 

cardiovascular fitness and mortality from 

CHD and all- cause mortality, independent 

of potential confounding variables. Even 

more convincing is the evidence from 

prospective studies that have indicated that 

risk of mortality may be reduced 

substantially in middle-aged men who 

improve their fitness over several years. 

The relationships for children appear to be 

less clear-cut, partly because the outcome 

measure `health’ cannot, for obvious 

reasons, be judged by mortality statistics. 

Rather, the investigator must rely upon 

risk factors for CHD mortality, such as 

high blood pressure, elevated blood lipids 

and fatness. However, such risk factors 

may only account for 50% of eventual 

coronary mortality and are, therefore, a 

relatively crude yardstick for coronary 

health. Furthermore, as a result of 

maturation, these biological risk factors 

are perturbed during adolescence and may 

or may not relate to adult values. Finally, 

`new’ risk factors are being discovered on 

a regular basis, some of which may have a 

bearing on relationships between fitness, 

activity and health status. Despite these 

complications, some population studies 

have shown an independent relationship 

between cardiovascular fitness and risk 

factors for CHD in children. Further 

evidence of a causal relationship between 

fitness and coronary risk status in children 

comes from long-term fitness training 

studies that have reported concomitant 

improvements in individual risk factors. 

CONCLUSION  

Although the evidence for causal 

relationships between activity or fitness 

and health status in children is relatively 

weak, this is largely due to (1) a lack of 

large-scale longitudinal studies and (2) 

diýculties in measuring health, fitness and 

activity in children. This might be 

particularly true of the adolescent period, 

when naturally occurring shifts in blood 

pressure, lipids, activity patterns and 

adiposity can confound relationships. It is 

of particular note that no prospective study 

has linked, with any degree of certainty, 
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health in the adult years with childhood 

activity patterns. However, it is intuitively 

logical that preventive measures that is, the 

fostering of active lifestyles should be 

lifelong objectives, commencing in early 

life. 

Whereas fitness and physiological health 

status can be accurately quantified using 

laboratory procedures, this is not the case 

with physical activity Physical activity is a 

complex, multi-dimensional behaviour, 

which is extremely difficult to quantify 

using recall methods. The problems of 

measurement are greatly exacerbated when 

studying children. It is possible that 

meaningful results can be obtained from 

children using self-report methods in very 

large studies, but measurement error is 

likely to be unacceptably high. Such 

results could possibly be used to 

demonstrate the existence and direction of 

associations between physical activity and 

other outcomes but, to translate such 

findings into health policy; a higher order 

of results is required. Wareham and 

Rennie suggested that, to achieve greater 

accuracy, researchers need to clearly 

identify the dimensions of the physical 

activity to be measured and estimate the 

potential effect size or target difference 

more precisely. This will, in turn, enable 

cross-cultural comparisons to be made, 

temporal trends in activity to be identified 

and the sometimes subtle effects of 

interventions to be assessed. This cannot 

be achieved through gross self-report 

estimates of activity. 
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