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Abstract 
Youth participation in sports shows upward tendency. There is a strong interaction between nutrition, growth / development and success 
achievement in sport. Some physical aspects of the physiology of children aged 7-12 years, are not suffi ciently clear. Needs assessment of 
children for macro/micronutrients hinders physiological variability of growth during puberty. However, we can point out the general needs 
of this population: 1) rehydratation in order to maintain optimal function of the cardiovascular system, based on the principles that apply 
to adults, 2) meeting the needs for energy and macronutrients. Daily energy needs, aged 9-13 are 1400-3000 kcal, depending on gender, 
stages of puberty and physical requirements. The recommended protein intake is 1,5-2,2 g / kg of BM. The intake of carbohydrates should 
be above 50% of daily energy needs. Intake of essential fatty acids should be in accordance with the recommendations. 3) Optimal input of 
micronutrients provide satisfaction of energy needs and implementation of balanced diet. The most common mineral defi cits, with young 
athletes are related to iron and calcium. Supplementation with vitamin-mineral benefi ciary substances showed no effects on growth and 
physical achievement
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The number of researches with a sample of 
children and adolescent involved in organized sports 
activities is very often limited. Researches of this 
population group must satisfy the ethical require-
ments and exclude aggressive methods. 

Energy of muscle contractions in 
children 
The factors determining the carbohydrates and 

fats utilization in the energy metabolism of adult ath-
letes are well known. The main differences, observed 

INTRODUCTION

Participation of children and adolescents in or-
ganized sports shows an upward trend in many coun-
tries. In Europe, participation of young people aged 
6-16 years in sport ranges from 53-98%, depending 
on the country. In our country 55% of students aged 
13.6 years, is included in some kind of sporting activ-
ity (Milanovic et al., 2008).

Proper nutrition is certainly one of the main 
components of growth and maturation, as well as of 
success in sport. More frequent injuries and illness of 
athletes can often be related to energy and nutritional 
defi cits, among other things. 
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when comparing the young and the adults during 
long-term physical work, are the following: 

1. a lower content of glycogen in the muscles of 
children, which leads to earlier consumption 
of this polysaccharides and 

2. a potentially greater fats utilization in young 
athletes

The values of glycogen in the muscles are 50-
60% lower in children than in adults. These quan-
tities are increased during maturation, so that, in 
older boys they are of similar values as in sedentary 
men (Boisseau et al., 2000). On the other hand, the 
production of glycogen in liver and its utilization 
in the CNS varies depending on age. The increased 
brain requirements for glucose (4 mg / kg / min) in 
childhood, are accompanied by the production of 
more glycogen in liver (6 mg/kg/min). This is one 
of interpretations of faster glycogen consumption, 
that was noticed in children (Boisseau et al., 2000). 
Children aged 7-10 and 12-15, regardless of whether 
they train, have lower ability of ATP rephosphoriza-
tion in anaerobic metabolism during high intensity 
exercises compared to the adults. It is believed that 
children reduced glycholitic capacity results from the 
reduced activity of the enzyme lactate dehydroge-
nase and phosphofructokinase. A different pattern of 
recruitment of certain types of muscle fi bers during 
contraction of muscles in children is another explana-
tion of this phenomenon (Boisseau et al., 2000). The 
difference between children and adults in the activi-
ties of glycolysis enzymes in the muscles disappears 
during adolescence, so it is already very small at the 
age of 13-15.  On the other hand, children present 
greater ability for piruvate oxidation, which would 
indicate the greater participation of aerobic provid-
ing of energy from carbohydrates (carbs) (Boisseau 
et al., 2000). 

Larger fat utilization (increased lipolysis and 
oxidation of free fatty acids) can compensate for re-
duced glycholitic capacity and thus ensure that the 
stable glucose levels are preserved in plasma during 
exercising (Boisseau et al., 2000). 

There are no differences in the values of ATP 
and creatine phosphate (KF) in muscles of children 
and adults. Therefore, children do not have reduced 
capacity for exercises whose duration does not ex-
ceed 10-15 seconds. Thus, sports, represented by 
short sequences of running, swimming, diving, kick-

ing or beating, are easily accepted by children. Due 
to the aforesaid, preadolescents,  have diffi culties to 
maintain a high intensity training, which lasts over 15 
seconds up to 1-2 minutes. 

Recovery of children and adolescents occurs 
faster than in adults, because of lower concentrations 
of lactate and hydrogen ions in the blood after high-
intensity interval training (Boisseau et al., 2000). The 
fact that the maximum level of lactate in blood is 
directly related to the increased volume of testicles 
in boys during puberty and testosterone in saliva,  is 
signifi cant.

It is generally agreed that children and adoles-
cents are well adapted for long-term physical exer-
cise (Boisseau et al., 2000; Aucoturier et al., 2008).

Meeting of energy requirements 
The increased energy needs during puber-

ty and adolescence, are caused by the accelerated 
growth and development. Sports training, depending 
on the characteristics (intensity, duration, frequency, 
type of exercise, etc.) additionally increase the ener-
gy requirements. On the other hand, great individual 
variability of adolescent growth, makes it diffi cult 
to determine the energy needs of a young person. 
Energy requirements for children between 9 and 13  
range between 1415 kcal/day for sedentary girls up to 
3038 kcal/day for very active 13-year old boys. The 
needs are greater for adolescents aged 14-18 years. 
They range from 1718 kcal/day for sedentary girls 
up to 3804 kcal/day for very active boys (Petric et 
al., 2004). 

There were a few researches which, particular-
ly with young female athletes, especially in aesthetic 
sports (sports and rhythmic gymnastics, fi gure skat-
ing, etc.), resulted in  unsatisfactory energy intake 
over a long period of time. Negative energy balance 
in these circumstances was accompanied by delayed 
puberty, lag in growth, reduced values of bone den-
sity, increased risk of injury, slow recovery, later ap-
pearance of menarche, menstrual irregularities, and 
other signs of nutritional defi ciency. In young female 
athletes in post-puberty, a long-term energy exhaus-
tion can be followed by oligomenohrrea, lack of ovu-
lation, the secondary amenorrhea and reduced length 
of lutheal phase of the cycle. As a rule, in such cases, 
extremely low values of body fat and a psychophysi-
cal stress are reported (Fialaireet al., 2002, Benjamin, 
2007; Loucks, 2007). 
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In martial arts (boxing, karate, wrestling, etc.) 
the categorization is made pursuant to body weight, 
when athletes need to rapidly reduce body weight. 
Therefore, very often rigorous hypo-energy diets are 
applied, accompanied by strong training. In those pe-
riods, apart from the energy defi ciencies, various de-
fi ciencies of essential nutrients can be identifi ed (es-
sential amino acids, calcium, iron, zinc, antioxidant 
vitamins, etc.). The results of the research of young 
wrestlers, who, during the competing period, rapidly 
reduce their BM, show that insuffi cient energy intake, 
followed by a small protein intake (0.9 g kg-1 day-1), 
which all together reduces muscle mass and is di-
rectly related to the reduction of strength and muscle 
power (Horswell, 1990). The above diet deviations 
in the course of competitive season, are accompanied 
by alterations in the function of the hypothalamus-
pituitary-testicle axis and growth hormone - insulin-
like growth factor 1 (Roemich et al., 1997). 

„Catch up” of growth is often reported as a 
physiological response to energy exhaustion in both 
stated groups of sports. Then, in periods without com-
petitions, the quality of food is improved, and young 
athletes’ bodies compensate the suffered defi cit. In 
most cases, the compensation of the lost is recorded 
and as well as reaching or even exceeding of the fore-
casted BM (Horswell, 1990; Roemich et al., 1997).

Carbohydrates 
Carbohydrate (CHO) is  primary energy sub-

strate for physical work during most sporting activi-
ties. The increase of work intensity is directly linked 
to greater exploitation of glucose and glycogen. Gly-
cogen content in muscles is the main limiting factor 

of the work length in endurance sports. The recom-
mended intake of carbohydrates (DRI - Daily Rec-
ommended Intake) of 100 g per day for the young, 
aged 9-18 refers to the necessary amount of glucose 
for normal brain function (Petrie et al., 2004). The 
resynthesis of muscle glycogen after training, means 
an increased intake of carbohydrates. The highest 
values of carbohydrate intake are recorded in endur-
ance sports 352±127 g/day in girls (aged 17.4 ± 1.4), 
followed by  wrestlers 367 ± 123 g/day in pre-com-
petition season, in American football 366 ± 170 g/
day and in football players, 526 ± 62 g/day (Petrie et 
al., 2004).

It is still not clear whether the high carbohy-
drate diet is benefi cial for young athletes, especially 
in sports that last longer than 1-1,5 hours. However, it 
is recommended that carbohydrate intake, be greater 
than 50% of the total energy intake. Cereals, vegeta-
bles and fruits as the main carriers of carbohydrates, 
but of vitamins, minerals and dietary fi bers, would 
certainly contribute to providing suffi cient energy for 
work, restoring of muscle glycogen and protection of 
protein pool in the body. 

Fats
Recommendations for fat intake in young ath-

letes are similar to those in adults and amount to 25-
30% of the total energy intake. Great importance of 
essential fatty acids caused the existence of precise 
recommendations (AI-adequate intake) for intake of 
this type of fatty acids (Table 1) Intake of saturated 
fatty acids should not exceed 10% of the total energy 
intake(Petrie et al., 2004; Aucoturier et al., 2008). 

Table 1.   Adequate intake of essential fatty acids, by sex and age.

Gender Age (years) Linol acid. (g) Linoleic acid. (g)

F 9-13 10 1

F 14-18 11 1,1

M 9-13 12 1,2

M 14-18 16 1,6

Reduction diets administered in athletes who 
work to achieve certain BM or body composition, 
must be based on maintaining a minimum body fat. 

So for girls, the fat component should not be less than 
14% and 7% for boys (Petrie et al., 2004; Aucoturier 
et al., 2008).
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Proteins
The importance of optimal protein intake in 

athletes during puberty and adolescence is multiple. 
In addition to general support to growth, amino acid 
intake is important for the development of muscle 
mass and overall body fatless components. General 
rule, by which amino acids shall be used in the best 
way in the body, satisfaction of energy requirements, 

in this case, is of primary importance (Horswill, 
1990, Roemich et al., 1997). 

It is considered that the recommendations for 
protein intake related to adult athletes, in the amounts 
of 12-15% of daily energy intake, can be applied in 
children and adolescents (Petrie et al., 2004). 

Table 2. Protein (g kg-1day-1) in children and adolescents, calculated as 12-15% of daily energy intake.

Gender, Age BМ (kg) Energy needs (kcal/day) Proteins  12-15%
(g kg-1day-1)

Girl, 9 years 29 1390 1,44-1,78

Adolescent, 18 years 67,2 3804 1,7-2,12

The validity is accepted that the increased 
energy demands caused by physical training, shall  
require increased energy intake, and the preserved 
balance of macronutrients, will mean a proportional 
increase of protein intake. The data from literature 
show that in various sports, young athletes’ needs for 
optimal protein intake are satisfi ed. The greatest pro-
tein intake is recorded with hockey players  2.2 ± 0.5 
g kg-1day-1 (12.5 ± 0.5 yr.), while the lowest amount 
to 0.96 ± 0.6 g kg-1 day-1in wrestlers (16.0 ± 1.9 yr.), 
in the season when the BM reduction of 3.5% was 
implemented. In determining the need for proteins 
in children, many physiologists and nutritionists rec-
ommend that the intake be 1,2-1,6 kg-1day-1 for en-
durance sports, and 1,2-1,7 g kg-1 day-1 for power 
sports (Petrie et al, 2004). 

Issues that certainly remain open refer to 
sports and phases in the training process when there 
are extremely high energy demands, caused by train-
ing and / or when the restriction of energy intake is 
to be implemented, in order to reduce body fat or to 
achieve competitive TM. Surely we should examine 
the situations when diffi cult sports trainings match 
with a adolescent growth spurt. Then, it is recom-
mended that protein intake should be at least 1.5 g 
kg-1day-1

Thermoregulation and fl uid intake in 
children and adolescents during sports 
training 

There are several important factors that affect 
the regulation of body temperature during physical 
work: age, anthropometric features, maximal oxygen 
consumption (VO2 max) and the degree of acclima-
tization. 

The degree of perspiration in pre-puberty boys 
during exercise, is signifi cantly lower (almost ½) 
compared to young adult men (Bar-Or, 1989, Inbar et 
al., 2004; Rowland, 2008). The ratio of body surface 
and BM is higher compared to the adults, metabolic 
response is greater compared to BM - the economics 
of exercise is lower; the cardiac output is reduced, at 
a given metabolic level and acclimatization to high-
er temperatures is slower (Bar-Or, 1989; Rowland, 
2008). The concentration of electrolytes in the sweat 
of children is lower (Inbar et al., 2004). Based on 
these observations the pre-puberty children body is 
traditionally considered as „less effective in thermo-
regulation” compared to the adults, with an increased 
risk of illness caused by overheating. Today, the 
chara cteristics of physiological responses and results 
of exercise, in conditions of high temperature are not 
clear enough in young people, but the most recent 
fi ndings indicate that there are signifi cant differen-
ces between the adults and the children. The level of 
dehydration and the risk of diseases caused as a re-
sult of heat stress do not differ between children and 
adults (Inbar et al., 2004; Rowland, 2008).
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Table 3. The level of perspiration in children and adolescents in some sports (RV-relative humidity) (Petrie et 
al., 2004)) 

Subjects Type of 
exercises Age (years) Gender (no. 

Of subjects)

Degree of 
perspiration  

(average±SD) 
(ml/h)

Environment 
conditions

Triathlon competitors* Lab duathlon 12,5-14,8 Males (7) 640±370 unknown

Triathlon competitors* Lab duathlon 12,5-14,8 Fem (8) 510±226 unknown

Triathlon competitors* Lab duathlon 15,0-17,1 Males (9) 1260±170 unknown

Triathlon competitors* Lab duathlon 15,0-17,1 Fem (8) 710±379 unknown

Team and individual 
sports ¤

Lab running, 
bike  13,0±1 Males (9) 937±342 25,5ºC; 

PB:27,3%

Team and individual 
sports¤

Lab running, 
bike  17,0±1 Fem (6) 567±165 26,5ºC;

РВ:27,3%
Tennis, wrestling, 
boxing, track and fi eld 
and swimming

Ergometer 
bike, in tropic 

conditions
11-14 Males (12) 566±110 33,0 ºC;

РВ:58,5%

Tennis (case study ) Tennis court 17 Males (1) 2500 31,6 ºC; 
РВ:62%

* Signifi cant dependence of the perspiration degree on age 
¤ Degree of perspiration was signifi cantly lower in the young compared to the adults in the same training conditions and 
outer environment.

which occurs as a result of changed osmolarity. On 
the contrary, the increase of water content initiates 
protein synthesis. Greater degree of dehydration in 
the body was accompanied by serious changes in cell 
function. 

The greatest degree of fl uid loss is recorded 
during physical work, which continuously lasts over 
1-1,5 hour. In these circumstances, an adequate fl uid 
intake should be provided prior to, during and after 
the training/competitions. It is essential that young 
athletes adopt a plan of fl uid intake, which will by 
its quantity, composition and time of taking maxi-
mally reduce the possibility of a signifi cant degree 
of dehydration. Colored beverages that contain 
adequate amounts of carbohydrates and sodium 
chloride (30-80 g/l carbohydrates; NaCl 400-1100 
mg/l) are best accepted and can provide compen-
sation for what was lost, and thereby prevent ther-
mal stress. Although the concentration of sodium 
in children sweat is slightly lower than in adults, 
great loss of several liters of fl uid, by evaporation, 

Based on the fundamental volume of excreted 
urine of 22 g kg-1 • day-1 and the expected volume 
determined by the energy consumption in kilocalo-
ries, the required fl uid intake in young athletes should 
be determined. Table 3, displays the summary data by 
the degree of perspiration in young athletes in some 
sports groups (Petrie et al., 2004). 

Fluid intake 
Adequate fl uid intake during and after sports 

training is of primary importance for participants’ 
health and for achievement of sports success. Dehy-
dration disrupts the normal function of the cardiovas-
cular system and thermoregulation, which especially 
in long-term exercising at high temperatures can lead 
to serious disorders in the body. Fluid loss of 1-2% of 
BM reduces endurance, causing changes in the CNS. 
Studies in vitro indicate that dehydration accelerates 
glycogen and protein disintegration within the cell, 
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can be accompanied by a signifi cant sodium defi cit. 
Compensation in the period of recovery should in-
clude sodium chloride, potassium and magnesium in-
take, which inter alia, should prevent the occurrence 
of muscle cramps. 

Athletes who need to maintain body mass in 
certain limits as the ones who are categorized ac-
cording to body weight (martial arts) often resort to 
voluntary dehydration, caused by various ways. This 
practice is risky and results from the ignorance about 
the procedures for effective and safe reduction of 
body weight.

Minerals and vitamines 
Durable physical work, present in endurance 

sports, carries a risk of insuffi cient intake of mine-
rals, which is largely lost by perspiration. 

The most common defi cits of other minerals 
in young athletes are related to iron and calcium. 

Iron

In the period of puberty, the need for iron in-
creases. The rapid growth of the whole body, muscu-
lar mass, increased synthesis of hemoglobin and the 
appearance of menstruation, are the main factors in-
fl uencing the increased need for iron intake. Content 
of iron in the body depends on the intake, absorption 
and losses from the body. The prevalence of hypo-
sideremian anemia in athletes corresponds to that of 
non-athletes (Ehn et al., 1980; Lous et al, 1993). Re-
gular endurance training, especially long-term run-
ning may predispose to greater iron loss Djordjevic-
Nikic, 1995). It is believed that such trainings cause 
greater degree hemoglobinuria and mioglobinuria, 
due to increased erythrocytes destruction (hemolysis) 
and muscle fi bers (miolysis) (Peeling et al., 2007). 
Losses incurred through perspiration and gastrointes-
tinal tract should be added. In some studies with adult 
athletes a defi cit of serum iron in 40% of female and 
17% male runners was established, which could not 
be considered as anemia, but is linked to the decrease 
in performances (aerobic capacity) relevant for these 
sports. The incidence of these changes in iron in-
creases as the sports season progresses. Therefore, 
these athletes are classifi ed in the group „at risk” and 
they are recommended to increase their iron intake. 
Recent studies have shown that female athletes with 
decreased blood content of feritin (≤35mg/l), intra-

muscular application of iron did not lead to improve-
ment of physical parameters important for long last-
ing work (submax. and VO2 max, heart frequency 
or blood lactate). However, it is considered that such 
intake shall prevent the occurrence of anemia (Peel-
ing et al., 2007). Adequate intake of hem-iron-rich 
food as well as a good combination of nutrients that 
should optimize iron absorption (protein, ascorbic 
acid) will in most cases provide a satisfactory intake 
of this important mineral. The best predictor of iron 
status in the body is the proportion of total protein 
in the diet. On the other hand, carbohydrate and fat 
intake is negatively correlated with plasma feritine.

Heavier menstrual bleeding in young female 
athletes involved in activities that require a low ener-
gy intake up to 2000 kcal/day may present a problem. 

In majority of other sports, the increased ener-
gy intake provides a satisfactory iron intake.

Hematological parameters and physical per-
formance are factors which determine circumstances 
for taking the pharmaceutical iron preparations. 

Calcium

Physical exercise has no direct infl uence on 
the content of calcium in the body. However, it is 
important to recall that the satisfactory intake and 
utilization of calcium till the age of 25, guarantees 
bone health at later age. Female athletes in aesthetic 
sports (gymnastics, fi gure skating, ballet, etc.) are of-
ten recognized as a group at risk for the occurrence 
and development of osteopenia and stress fractures. 
Insuffi cient calcium content in bones is often accom-
panied by malnutrition and estrogen defi ciency. Fe-
male athletes, which began with extensive training 
in pre-puberty period and continue with them during 
puberty, often with insuffi cient energy intake, are a 
risk group for development of osteopenia and other 
undesirable phenomena. Prolonged energy intake 
defi cit is conditioned by large energy consumption 
during sports training, followed by a low values of 
body fat. The result of these body changes is a de-
layed start and slowed progression of puberty (Ca-
pust et al., 2000; Fialaire et al., 2002; Loucks et al., 
2007). It is believed that increased calcium intake 
(up to 1500 mg daily), with the satisfaction of energy 
needs shall enable prevention or repair such a situa-
tion in female athletes’ body.
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Nutritional supplementation
Use of nutritional supplements of vitamins/

minerals, is getting more frequent among young ath-
letes, especially adolescents. In the United States the 
frequency of use of this kind of supplements is about 
46% (Petrie et al, 2004). Despite the growing interest 
in supplements, the research so far have not proven 
that supplements consumers have any benefi ts from 
supplement use (Petrie et al., 2004, Calf et al., 2006, 
Armstrong et al., 1996). Favorable effects on overall 
growth and sporting success in healthy normal weight 
young athletes were not determined. Female athletes 
usually opt for supplements, which in their opinion, 
should ensure recovery, strengthening of the immune 
system and health care. Athletes motives for taking 
nutritional supplements primarily refer to achieve-
ment improvement (Nutrition ergogens) (Calf et al., 
2006). In both genders a high prevalence of use of 
vitamin/mineral substances is present. Nutritional 
supplementation is often irrational and ungrounded 
by real needs of athletes.

The most common supplementation in chil-
dren and adolescent athletes is justifi ed in periods 
when it comes to the reduction or maintaining low 
body weight, accompanied by insuffi cient energy 
intake (sports ranked according to BM, aesthetic 
sports, etc.). There are also situations which require 
extremely large energy needs, frequent training ses-
sions and short recovery time.

Supplementation risks related to excessive in-
take (competition between nutrients), as well as the 
presence of harmful and doping substances in nutri-
tional additives (Calf et al., 2006; Armstrong et al., 
1996). 

CONCLUSION 

Satisfaction of nutritional needs of children is 
one of the basic prerequisites of achieving a genetic 
predisposition for growth and development during 
adolescence. Energy of muscle contraction, physio-
logical and anatomical characteristics of the child 
body and response to heavy physical work, have 
their specifi cities, which have not been yet suffi cient-
ly studied. General recommendations for macronu-
trients intake, with young athletes, do not differ sig-
nifi cantly from those that exist for adults. Particularly 
signifi cant is the importance of meeting the need for 
protein, iron and calcium in the period of adolescent 
growth spurt. Compensation of fl uid and electrolytes 
during prolonged activities, shall prevent occurrence 
of complications of heat stress. Heavy sports train-
ing, which begin in pre-puberty, as well as those that 
require a certain body mass / composition carry the 
risk of energy/nutritional defi cits and growth inhibi-
tion. Nutrition of young athletes should be designed 
based on the results of growth and sexual develop-
ment of young athletes, with simultaneous assess-
ment of training requirements.

REFERENCES

1.  Armstrong, L. E., Maresh, C. M. (1996). Vitamin 
and mineral supplementation as nutritional aids 
to exercise performance and health. Nutritional 
Reviews, 54(4), 149-158.

2.  Aucoturier, J., Baker, J. S., Duche, P. (2008). 
Fat and carbohydrate metabolism during 
submaximal exercise in children. Sports Med, 
38(3), 213-238.

3.  Benjamin, U. J. (2007). The female adolescent 
athlete: specifi c concerns. Pediatric Annals, 
36(11), 719-727.

4.  Boisseau, N., Delamarche, P. (2000). Metabolic 
and hormonal responses to exercise in children 
and adolescents. Sports Med, 30(6), 405-422.

5.  Bor-Or, O. (1989). Temperature regulation 
during exercise in children and adolescents. In: 
Perspectives in Exercise Science and Sports 
Medicine. Youth exercise and Sport, 2, 335-368.

6.  Gordon, K. J., Micheli, L. J., Field, A. E. 
(2005). Correlates of stress fractures among 
preadolescent and adolescent girls. Pediatrics, 
115(4), 399-406.



164

Marina Djordjevic - Nikic

PHYSICAL CULTURE, BELGRADE,  63 (2009) 2

7.  Daly, R. M., Caine, D. C. (2002). Does trai-
ning affects growth? The Physical and Sports-
medicine, 30(10)

8.  Ђорђевић-Никић, М. (1995). Анализа 
динамике физичког и биолошког развоја деце 
основно-школског узраста. Магистарски 
рад, Београд, Медицински факултет.

9.  Ђорђевић-Никић, М. (1995). Анемија код спор-
тиста и суплементација гвожђем. Физичка 
култура, 3-4, 245-249.

10.  Ehn, L., Clarkman, B., Haglund, S. (1980). Iron 
status in athletes involved in intense physical 
activity. Med.Sci: Sports Exercise, 12, 61.

11.  Inbar, O., Morris, N., Epstein, Y., Gass, G. (2004). 
Comparasion of thermoregulatory responses to 
exercise in dry heat among prepubertal boys, 
young adults and older males. Exp. Physiol, 
89.6, 691-700.

12.  Louse, M., Read, R. (1993). Dietary supplements 
in Sports. Sports Medicine, 15(1), 43-65.

13.  Loucks, A. B. (2007). Refutation of „myth of the 
female athlete trade“. Br J Sports Med, 41, 55-57.

14.  Милановић, И., Радисављевић, С. (2008). 
Спортско ангажовање ученика основних 
школа у Србији. Физичка култура, Македонија

15.  Nieper, A. (2005). Nutritional supplementation 
practices in UK junior national track and fi eld 
athletes. British Journal of Sports Med, 39, 645-649.

16.  Peeling, P., Blee, T., Goodman, C., Dawson, 
B.(2007). Effect of iron injections on aerobic-
exercise performance of iron-depleted female 
athletes. Sport nutrition and exercise metabolism, 
17(3), 221-232.

17.  Petrie, H. J., Stover, E. A., Horswell, C. A. 
(2004). Nutritional concerns for the child and 
adolescent competitor.  Nutrition, 20(7/8).

18.  Rivera-Brown, A., Gutierrez., R., Gutierrez, 
R., Frontera, W., Bar-Or, O. (1999). Drink 
composition, voluntary drinking, and fl uid 
balance in exercising, trained, hear-acclimatized 
boys. J Appl Physiol, 86-78.

19.  Roemich, J. N., Sinning, W. E. (1997). Weight 
loss and wrestling training: effects on nutrition, 
growth, maturation, body composition, and 
strength. J Appl Physiol, 82, 1751-1759.

20.  Rowland, T. (2008). Termoregulation during 
exercise in the heat in children; old concepts 
revised.  J Appl Physiol, 105, 718-724.

21.  Telford, R. D., Catchpole E. A., Deakin, V., 
Hahn, A. G. (1992).  The effects of 7 or 8 month 
of vitamin/mineral supplementation on the 
athletic performance. Int J Sports Nutr, 2, 135.

22.  Unithan, V. B., Goulopoulou, S. (2004). Nutrition 
for pediatric athlete. Curr Sports Med Rep, 3(4), 
206-211.

23.  Fialaire, E., Lac, G. (2002). Nutritional status 
and the body composition of juvenile elite female 
gymnasts. J Sports Med Physical Fit, 42(1), 65-70.

24.  Horswill, C. A. (1990). Changes in the protein 
nutritional status of adolescent wrestlers. Med 
Sci Sports Exerc, 22(5), 599-604.

25.  Calfee, R., Fadale, P. (2006). Popular ergogenic 
drugs and supplements in young athletes. 
Pediatrics, 117(3), e577-e589.

26.  Capust, A., D´Alessandro, S., Castrogiovanni, 
S. (2000). Nutritional survay in elite rhytmic 
gymnasts. J Sport Med and Physical Fit, 40(4), 
350-356.

Marina Djordjevic-Nikic, PhD, MD,
University of Belgrade, Faculty of Sport and Physical Education
Blagoja Parovića 156
marina.nikic@dif.bg.ac.rs




