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In comparison with the number of studies which have examined the physical activ-

ity influence on the cognitive capabilities with the adults (above 60 years of age), 

researches for children, adolescents and young adult population are rarely done. The 

examination of the potential connection, role or influence between Physical Activity 

and cognition during early age (the first third of the human life) is very complex and 

subtle due to a large number of external factors which are present in the period dur-

ing which the cognitive capabilities are still being developed. Regular physical activity 

improves the physiological and psychological aspect of human health. Due to the well 

known advantages and benefits from the physical activity, one would expect it to be 

more present in the life of contemporary man. But it is a fact that the level of physical 

activity with people decreases in the course of lifetime, especially in the period when 

young people move from secondary school to university. The decrease of the physical 

activity additionally increases the pressure over the young academic persons. There 

is not enough literature which examines the connection of the neuropsychological 

indicators and physical activity with young adults. It is obvious the need for further 

researches in this field which will create a solid base for the connection of the physical 

activity and cognition, the same one that is found for the adult population. Within the 

frame of positive role the physical activity has over the cognitive health, it is suggested 

as a means of reducing the risk of developing cognitive decrease connected with getting 

old. Future vast randomized researches and interventions would have to test the quantity 

and the type of physical activity which would be recommended in order to prevent or 

postpone the cognitive decrease. Key words: physical activity, cognitive functions.
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1. INTRODUCTION
The role of the regular physical ac-

tivity as a modulator of the physical 

and mental health has been well stud-

ied and well documented. Unlike the 

role of the physical activity on the so-

matic health which is well known to 

both scientific and non-scientific pub-

lic, the role of activity upon the mental 

health (psychological and cognitive), 

although it has been present with the 

scientific public for a long time, it is not 

so much known to the public due to the 

delicacy and complexity of the physio-

logical mechanisms.

 The physical activity is considered 

to be simple and widely accepted be-

haviour which activates the molecular 

and cellular signal cascades included in 

numerous processes in the central ner-

vous system.

 Besides impressive results obtained 

from animal studies, researches on peo-

ple in most cases also proved the pleas-

ant influence of the physical activity on 

the cognitive health.

2. EFFECT OF THE PHYSICAL 
ACTIVITY OVER COGNITION 
DURING CHILDHOOD AND 
ADOLESCENCE

 Recent epidemiological data show 

that children in the developed countries 

grow up and develop in sedentary con-

ditions and that kind of life style causes 

early chronic illnesses (such as diabetes 

2 and obesity). As a result of this ten-

dency caused by comfortable and tech-

nological progress, scientists estimate 

that this generation of young people in 

their developing period will grow up 

in the first generation in the USA who 

would be able to lead less healthy life 

than their parents (1). The economic ex-

pense of the sedentary life style is enor-

mous in the developed countries and 

the developing ones. In the year 2000 

in the USA health expenses connected 
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with the physical inactivity were 2.4% 

of the total expenses in the health sec-

tor: $76bn; in Canada 2.5% or around 

$2.1bn. Besides these scary findings for 

the epidemic of inactivity among young 

population, the researches for the influ-

ence of the physical activity on the cog-

nitive processes during the developing 

period of a young person encourages 

little interest with researchers (2). In 

the meta analysis of the influence of PA 

over the cognition with the young pop-

ulation (4-18 years old) a positive con-

nection is found out between the phys-

ical activity and cognitive performance 

of eight measures: perceptive skills, 

IQ, success (achievement), verbal tests, 

Math tests, remembering, developing 

level i.e. academic readiness. Sibley and 

Etnier, in their research for the effect on 

PA over the cognition with the young 

population, observed the effect size (ES) 

from 0.32 which is similar to the av-

erage effect size of the physical activ-

ity over the cognition during their life 

(6–90 years of age) ES=0.25 (SD=0.69,

n=1260, p<0.050)(43). Some studies 

suggest that participation into physical 

activities either has positive influence 

on the overall success in school, or has 

not influence at all, which again has 

been considered a positive influence. 

The starting point for this consideration 

is that although the time spent on phys-

ical activities shortened the study time 

it did not affect negatively the student’s 

success. Regardless of the type of cogni-

tive parameters measured in the course 

of research, the researchers had a com-

mon attitude that the time devoted to 

physical activities (health-based) is not 

followed by decrease of the academic 

success (3-6).

 Thorough researches are being car-

ried out in the United States of America 

for the needs of having physical educa-

tion classes. Very similar to the situa-

tion in our country, the physical educa-

tion classes are not carried out regularly 

and according to the school time- table. 

It decreases the young population’s op-

portunity to participate into the physi-

cal activity, in this case organized one, 

carried out and observed by a profes-

sional person. The schools are the place 

where students have to be provided reg-

ularly with daily physical activity, to be-

come aware of the importance of physi-

cal activity for one’s health and develop 

skills for healthy way of life. In order to 

support the fact that the physical edu-

cation is useful for the students’ health 

and it is not harmful for the process of 

education, some researches have to be 

carried out in connection with activ-

ity-cognition with children, adolescents 

and young population included in the 

process of education.

In the period from 1967 to 2006 

fourteen studies were published analyz-

ing the data of about 58,000 students, 

whose connection between the total 

physical activities and achievement in 

school had been tested. Eleven of these 

studies showed that the students who 

regularly participated in physical ac-

tivities had better academic perfor-

mance. Five huge controlled experi-

mental studies have been organized so 

far in the USA, Canada and Australia, 

which evaluate the effect of the phys-

ical activity on the academic success 

of the students. All five studies clearly 

showed that the physical activity does 

not have to be sacrificed for the sake of 

the academic success (7-9). A study car-

ried out in 2006 on 214 students from 

the sixth grade in Michigan showed 

that the students who had participated 

in physical education classes had sim-

ilar grades on the standardized tests 

with their classmates who had not par-

ticipated in Physical Education classes, 

although they had had 55 minutes less 

daily classes. In the same research it is 

concluded that the students who had 

participated in energetic physical ac-

tivities (rhythmic repetitive activities 

which included large muscle groups and 

achieved 70% of the maximum heart 

frequency: running, bicycle, aerobic, 

skating, rope jumping, football and oth-

ers) after 20 minutes daily, at least three 

times a week, had much higher grades 

than the students who had not had in-

tensive physical activity in the course of 

two semesters (4). In 1999 researchers 

had analyzed 759 students from Cali-

fornia and found out that the success 

of the students in the regular tests was 

not negatively affected by their partici-

pation in Physical education. In several 

tests the students with high level Phys-

ical Education had better results than 

the students in the control group (10).

National study carried out in 2006 

on the base of data collected from 

11,957 adolescents from the whole of 

the USA reviewed the connection be-

tween the physical activity and aca-

demic performance. The adolescents 

who said that they had regularly par-

ticipated in the school activities such as 

Physical Education, team sports or Par-

ticipated in sports activities with their 

parents, had 20% bigger chances to get 

A (the highest grade) in Math and Eng-

lish (11-13). Two studies did not prove 

that there was connection between the 

physical activity and school success (17, 

18), and one study carried out in Canada 

in 2000 showed negative connection be-

tween the physical activity and success 

in standardized tests (19). Two large na-

tional studies which had included el-

ementary and secondary school chil-

dren from Australia, Korea and the 

USA showed that high grade in phys-

ical fitness was positively connected 

with the school achievement. The aer-

obic capacity was positively connected 

with the total school achievement, 

whereas BMI was opposite, i.e. nega-

tively connected (12, 20-22). The eval-

uation of the effect on aerobic training 

over the executive functions with chil-

dren with increased weight showed that 

the children with high level of activity 

(40 minutes per day, 5 days a week, 15 

weeks) had significant improvement in 

the executive functions compared with 

the control group (without physical ac-

tivity). Children in a group with lower 

level of activity (20 minutes per day, 5 

days a week, 15 weeks) showed twice 

as much lower improvement. The re-

searches scanned the patients’ brains 

and found out that with children who 

had exercised there appeared increased 

neuronal activity in the frontal areas of 

the brain which were crucial for the ex-

ecutive functions (1). Grisom used to 

evaluate the connection of the physi-

cal fitness with the academic achieve-

ments. For that purpose, the results of 

FITNESSGRAM were compared to the 

success of the standardized tests and it 

was concluded that the higher  total fit-

ness score resulted in the better average 

academic success. This connection ap-

peared to be stronger with the females 

and the subjects with higher socioeco-

nomic status (23). Hillman and his col-

leagues (24) presented a discovery that 
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the brain function of the young clearly 

showed that  exercising in the early pe-

riod in one’s life might be extremely im-

portant for improvement of cognitive 

health during childhood. It might also 

have prolonged effect in the later pe-

riod of that person’s life. These authors 

think that the classes in physical cul-

ture and other physical activities con-

nected with the education are cancelled 

in order to improve the students’ suc-

cess at school. That goal has not been 

achieved. In fact, the researches showed 

that the secondary school students (25-

27) who had exercised and participated 

more in the sports activities (7 or more 

hours a week) had higher grades, rarely 

took drugs and had better relationships 

with their parents than their friends 

with low level of PA (<2x per week). 

Van Praag suggests that the aerobic PA 

in childhood can increase the capabil-

ity of brain recuperating further in life, 

which may result in so called cognitive 

reserve (brain resistance to neurologi-

cal disorders) (28).

These discoveries suggest that the 

physical activity may be pleasant i.e. 

useful in all phases of life, its role in 

the childhood and adolescence can be 

very important for improvement and 

preservation of cognitive health dur-

ing adulthood.

3. EFFECT OF THE 
PHYSICAL ACTIVITY OVER 
COGNITION DURING 
EARLY ADULTHOOD

 According to some psychologists, 

the developing period in life when a 

young person (child) enters the phase 

of maturity, i.e. in the period of young 

adulthood lasts from 16 to 28 years of 

age; according to others 18 – 30 years 

of age, and some even extend the up-

per limit of young adulthood from 34 

to 35 years of age. When young people 

develop physically and socially, they 

also develop their cognitive capabili-

ties such as thinking and learning. Al-

though it might seem unnoticed, the 

progress in adolescence and early adult 

hood and later on in adulthood, is fol-

lowed by significant changes in the way 

of thinking and observing the world. 

According to the well-known expert 

in developing psychology, K. Warner 

Schaie, the adults make progress in re-

gard with the adolescents only in the 

way using their intelligence. The adults 

transfer themselves from the mode of 

acquiring knowledge to the mode of ap-

plying the acquired knowledge in every-

day routine (29). This period of inten-

sive physical and even more expressed 

mental development is divided into two 

phases. The first phase is one of leaving 

parents’ home (16–22 or 16 – 24 years 

of age). The second phase is one of be-

ginning an independent living, enter-

ing the adults’ world (30).

Unfortunately, the researches for 

the connection of the physical activity 

and cognition with young people are 

very rare. One of the several studies ap-

peared with its report on the Confer-

ence of Neuro-Sciences Association in 

2001. The report talks about a discov-

ery where young adults carrying out a 

routine of 12 weeks’ running up to 30 

minutes twice or three times a week 

show significant improvement on the 

cognitive tests. The second discovery 

is that the result gets worse if the run-

ning stops (31). Regular, moderate to 

intensive physical activity may reduce 

the health expense, prevent develop-

ment of many diseases and improve the 

quality of life. The health benefit from 

physical activity depends on the degree 

of physical activity during the whole 

person’s life, but with more people the 

physical activity decreases with their 

getting older, i.e. reaching certain age. 

The highest decrease of the PA degree 

appears during adolescence and in the 

young adult period. In the USA about 

65% of the secondary school popula-

tion practise physical activity regularly, 

with regard to 32% students 18-24 years 

old, and 23% of population 25-30 years 

old (32). Hillman and his colleagues 

emphasized that there were many re-

searches for cognitive functions and ex-

ercising with the young people (34). In 

his research Van Praag proved that ex-

ercising improved cognition with both 

young and elderly people (33).

In the course of early adulthood, 

when the central nervous system shows 

significant plasticity and when im-

portant cognitive characteristics are 

formed, the effect on exercising over 

cognition remains vaguely clear. A large 

study was carried out in Sweden on men 

born in the period between 1950 and 

1976, from the list of military obliga-

tion, 18 years old (N=1,221,727). Among 

them there were pairs of brothers (28% 

from the subjects), 3,147 twin pairs and 

1,432 pairs of identical twins. In this co-

hort study, data on physical fitness and 

intelligence were collected and con-

nected with the information on school 

success, socioeconomic status and rel-

ative relations. The cardiovascular fit-

ness was positively connected with the 

intelligence once the relevant factors 

had been given (those which could not 

have any influence) (regression coeffi-

cient b=0.172; 95% CI, 0.168-0.176). It 

was discovered that the cardiovascu-

lar changes in the period between 15 

and 18 years of age predict the cogni-

tive performance at the age of 18. Ac-

cording to this study, the cardiovas-

cular fitness at the age of 18 also pre-

dicts the education process further in 

life. The investigations of psychomo-

tor speed and working memory capac-

ity in young adults with different level 

of PA show significantly better results 

in physically more active subjects (34, 

35) These data essentially prove that the 

physical activity could be a very signifi-

cant instrument in the public health for 

optimizing achievements in education, 

cognitive performance and preventing 

diseases (36).

4. EFFECT OF THE 
PHYSICAL ACTIVITY OVER 
COGNITION DURING LATE 
ADULTHOOD

In the report of June 1998 the 

American College of Sports Medicine 

(ACSM) says that in the USA in 2030 

the number of people older than 65 will 

be 70 millions, and the people older 

than 85 will be the fastest growing pop-

ulation segment. The more prolonged 

is the contemporary person’s life, the 

greater is the determination of impor-

tance and mechanisms with which the 

exercising and physical activity im-

prove health, functional capacity and 

quality of life. Participation in regular 

programmes for exercising is a very ef-

fective way to decrease, i.e. prevent nu-

merous functional decreases connected 

with the old age. Besides significant im-

provement of cardiovascular system 

function (VO2, heart output, artery-

vein oxygen difference), decrease of the 
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risk factors for heart diseases, diabetes, 

osteoporosis, improvement of postural 

stability, f lexibility, locomotion, de-

crease of the risk of fractures, numer-

ous benefits in psychological health are 

noticed. Involvement in regular physi-

cal activity is connected with preser-

vation of cognitive functions, decrease 

of depression symptoms and improve-

ment of the personal control and self ef-

ficiency (37). It is well known that the 

functions of the central nervous sys-

tem decrease by getting older, and the 

changes are considered unrecurrent 

and irreparable (38). There is a large 

number of popular papers which docu-

ment the connection of physical activity 

and cognitive functions with the elderly 

population (39-44). The primary goal of 

these researches was to document the 

effect of the aerobic fitness upon dif-

ferent indicators of cognitive functions 

(e.g. remembering, attention, reaction 

time, intelligence). The physiological 

base of neurological decrease with el-

derly persons is decrease of the cardio-

vascular function that leads towards 

reduced supply of blood to the brain. 

Exercising with its effects over the cir-

culation may slow down or stop these 

changes which lead towards cognitive 

decrease. Early cross sectional studies 

in which active and inactive elderly per-

sons are being compared, firmly show 

the superior performance of the active 

subjects in regard with the reaction 

time, remembering, visual and space 

skills (45-47). Prospective and longitu-

dinal findings suggest that the physical 

inactivity is a predictor of successively 

cognitive decrease and that the change 

of habits connected with the physical 

activity (PA patterns) over the course 

of time become connected with change 

of cognitive functions (48).

Experimental studies with appli-

cation of exercising and training pro-

gramme with the elderly persons have 

generally shown improvement of the 

cognitive functions especially with 

measure of speed when processing in-

formation and executive functions. 

Some experimental studies were less 

conclusive (49, 50) which most probably 

is caused (this discrepancy) by method-

ological differences: duration, intensity, 

exercising frequency, excluding and in-

clusive criteria and measurable cogni-

tive parameters. Meta analysis by Col-

combe and Kramer discovered that, 

in total, interventions with exercising 

have potential to improve the cognitive 

functioning with the elderly people, es-

pecially with the process of executive 

functions. I was emphasized in this 

meta analysis that the biggest positive 

part had those exercising and strength 

training components, and they targeted 

the group of people from 65 to 70 years 

old (49). It was an interesting research 

which lasted 16 weeks. Besides the con-

trol group it included two experimental 

groups, one with increase of the phys-

ical activity with three trainings out 

of 60 minutes per week, and the other 

with two aerobic trainings with 60 min-

utes and one 60 minute long cognitive 

training. The two experimental groups 

showed significant improvement in the 

parameters of the cognitive and phys-

ical functions in regard with the con-

trol group (50).

In the research whether the exer-

cising can improve the cognitive func-

tion of the problem concerning remem-

bering with the adults, it is discovered 

that there was “modest” but long-lasting 

improvement after 6 month long treat-

ment with physical activity. The bene-

fit of the physical activity (142 minutes 

per week or 20 minutes per day) had ap-

peared after 6 months but it persisted 

12 months after the termination of the 

intervention (52). In a study for large 

population with persons with normal 

cognition (N=1126) and persons with 

mild cognitive disorder, MCI, (N=198), 

at the age of 50 – 65, it is concluded that 

exercising practice with medium inten-

sity is connected with decreased risk 

of the phenomenon MCI (Mild Cogni-

tive Impairment) (53). Renowned ex-

perts who have studied the connec-

tion between exercising and cognition, 

Kramer, Ericcson and Colcombe con-

clude that most of the researches sug-

gest important and frequently signifi-

cant connection between physical ac-

tivity and increased level of cognitive 

functions in the old age. These authors 

think that the physical activity can in-

fluence neuroprotective of the brain, 

improving the brain health and cogni-

tive function (54, 55).

5. CONCLUSIONS
In comparison with the number of 

studies which have examined the phys-

ical activity influence on the cognitive 

capabilities with the adults (above 60 

years of age), researches for children, 

adolescents and young adult population 

are rarely done. The examination of the 

potential connection, role or influence 

between Physical Activity and cogni-

tion during early age (the first third of 

the human life) is very complex and 

subtle due to a large number of external 

factors which are present in the period 

during which the cognitive capabilities 

are still being developed.

Regular physical activity improves 

the physiological and psychological as-

pect of human health. Due to the well 

known advantages and benefits from 

the physical activity, one would expect 

it to be more present in the life of con-

temporary man. But it is a fact that the 

level of physical activity with people de-

creases in the course of lifetime, espe-

cially in the period when young people 

move from secondary school to univer-

sity. The decrease of the physical activ-

ity additionally increases the pressure 

over the young academic persons. There 

is not enough literature which examines 

the connection of the neuropsychologi-

cal indicators and physical activity with 

young adults. It is obvious the need for 

further researches in this field which 

will create a solid base for the connec-

tion of the physical activity and cogni-

tion, the same one that is found for the 

adult population.

Within the frame of positive role 

the physical activity has over the cog-

nitive health, it is suggested as a means 

of reducing the risk of developing cog-

nitive decrease connected with getting 

old. Future vast randomized researches 

and interventions would have to test the 

quantity and the type of physical activ-

ity which would be recommended in or-

der to prevent or postpone the cogni-

tive decrease.
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