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Nutrition Goals

1. Proper growth & development

2. Perform optimally in sports

Å Reduce fatigue

Å Recover faster

Å Reduce risk of injury and disease

Ą Ensure a fit, strong and healthy young athletes



Growth & Development

1. Skeletal growth
ïBone length and bone mineral accrual

2. Maturation
ïSkeletal age
ÅDevelopment of calcified areas of bone and the external 

contour changes that result form bone growth and 
ossification

ïSexual maturation
ÅSecondary sex characteristics, e.g. breast development, age 

of menarche in girls, genital development in boys, and pubic 
hair development in both sexes
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Skeletal Growth

ÅThe majority (80-90%) of peak bone mass has 
been accrued by the end of puberty

ÅIn both genders, 50-80% of bone mineral is 
accrued very rapidly during 2-4 years of 
pubertal growth

Å97% of final stature has been attained by the 
time of menarche 

(Faulkner et al. 1993, CalcifTissue Int, 53:7-12; Bass et al. 1999, J ClinInvest, 104:795-804; 
Bradneyet al. 2000, J Bone Miner Res, 15:1871-8)



Reduced Growth & Delayed Maturation

ÅCompromised skeletal growth:

ïA slowing of prepubertalgrowth to a velocity 
close to zero, and

ïReduced or no peak height velocity

ÅDelayed maturation:

ïSkeletal age being more than 2 years younger than 
chronological age, and 

ïFailure to have the first menstrual cycle by the age 
of 16 years



Reduced Growth & Delayed Maturation

ÅThe mechanism is unclear, but nutritional 
insufficiency may be a major contributing 
factor

ÅNegative energy balance is know to reduce 
the levels of insulin-like growth factors I (IGF-I), 
and the relationship between IGF-I and 
growth is well known



High Risk Sports

ÅSlowing of skeletal growth and delayed 
maturation are often reported in athletes 
from sports where there is emphasis on 
leanness (10-20% below desired weight) or in 
aesthetic sports where there is a focus on a 
petite build or small body mass (such as 
gymnastics, long distance running, skiing, 
figure skating and ballet)



Energy Requirement

ÅEnergy requirement is highly variable, 
depending on 
ïAge

ïGrowth rate and stage of physical maturity

ïActivity level, training and competition load

ÅEnergy deficit can cause 
ïshort stature, delayed puberty, menstrual 

dysfunction, loss of muscle mass and increased 
susceptibility for fatigue, injury or illness



Estimated Energy Requirement 
(kcal/day)

Age, years Male Female

4-6 1800 1800

7-10 2000 2000

11-14 2500 2200

15-18 3000 2200

LK Purcell; Canadian PaediatricSociety, PaediatricSports and Exercise Medicine 
Section. Sport nutrition for young athletes. PaediatrChild Health 2013;18(2):200-202



Estimated Energy Requirement

Estimated Energy Requirement 
= Resting Energy Expenditure x Activity Factor 

ÅLimitations:
ïThe equation is based on the weight and height within the 

10ς17 year age category and does not allow for further 
differentiation by pubertal maturation 
ïThe broad and subjective nature of the activity factors 

means that the predictive equations should only be used 
as a guide

ÅIndeed, adolescent athletes often report energy intakes 
lower than those suggested via predictive equations 

(Aerenhouts, D., et al. (2011). Journal of Sports Sciences, 29(1), 73ς82.; Gibson, J., et al. (2011). International 
Journal of Sport Nutrition and Exercise Metabolism, 21, 507ς514.)



Energy Availability

Energy Availability 

= Energy Intake ςExercise Energy Expenditure

ÅEnergy intake can be assessed using a variety of 
methods, e.g. 24 food recall, food diary, etc

ÅExercise energy expenditure can also be 
determined using a variety of methods, e.g. heart 
rate monitors, motion sensors, self-report 
questionnaires, etc



Energy Availability

ÅThe resultant value of energy availability is 
then matched against serial measures of 
growth, development and physiological 
function to determine if this intake is meeting 
the needs of the adolescent 

ÅE.g. height, weight, height velocity, weight 
velocity relative to reference standards

ÅOther indicators: self-reported fatigue, timing 
and progression through puberty, menstrual 
dysfunction and bone mineral density



Energy

ÅNo simple methods exists 
that can accurately 
determine the exact energy 
needs of adolescent athletes 

ÅTherefore, markers of 
growth and health will help 
to determine if total energy 
intake is appropriate





Carbohydrates

ÅMost important fuel source for exercise

ÅStored in muscle and liver as glycogen or 
blood glucose

ÅRecommended intake: 45% to 65% of total 
energy intake

ÅGood sources of carbohydrates: whole grains, 
starchy vegetables, fruits, milk and yogurt



Carbohydrates

ÅAlthough data is limited, some studies found 
children and adolescents have a higher 
reliance on fat than carbohydrate oxidation 
during moderate intensity exercise

ÅAlso, they tend to rely on dietary carbohydrate  
during exercise compared with men 

ÅWhich may contribute to preserving 
endogenous fuel use



Carbohydrates

ÅLǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǇǊƻǾƛŘŜ ŎŀǊōƻƘȅŘǊŀǘŜ ŦƻƻŘ 
between meals and during exercise in young 
athletes to help inhibit endogenous 
carbohydrate usage, and potentially promote 
rapid recovery of liver glycogen reserves

ÅAdolescents should adjust carbohydrate 
intakes to match daily energy demands



Carbohydrates

ÅFor immediate recovery after exercise: (0ς4hrs): 1ς1.2g/kg/h, 
then resume daily fuel needs

ÅFor daily recovery: 
ï low intensity or skill based activity: 3ς5 g/kg/d

ïmoderate exercise program (e.g., training 1 hr/d): 5ς7g/kg/d

ïendurance program (e.g., training 1ς3 hr/d): 6ς10g/kg/d

ïextreme exercise program (e.g., training 4ς5 hr/d): 8ς12g/kg/d

ÅDuring sport:
ïshort duration (0ς75 min): not required or very small amount

ïmedium/long duration (75min-2.5h): 30ς60g/h

Burke, L.M., Cox, G.R., Cummings, N., & Desbrow, B. (2001). Guidelines for daily carbohydrate intake: Do athletes 
achieve them? Sports Medicine (Auckland, N.Z.), 31(4), 267ς299.



Nutrient-dense Carbohydrates

ÅHigh fiber, low fat

ÅContain minerals and 
vitamins

ÅProvide long-lasting 
energy, suitable for 2 
hours before exercise 
or low intensity 
exercise

ÅReduce hunger feeling



Refined Carbohydrates

ÅOnly contain 
carbohydrate, lack of 
minerals and vitamins

ÅEasy to digest and absorb, 
provide instant energy, 
suitable for moderate to 
high intensity exercise



High Fat Carbohydrates

ÅDifficult to digest, it 
may lead to indigestion 
if consume before 
exercise 

ÅHigh fat content, 
excess intake may lead 
to excessive weight 
gain



Protein

ÅMain function: growth, build and repair muscle, hair, 
nails and skin

ÅStudies have been conducted on adolescent athletes 
including sprinters and soccer players indicated that 
positive nitrogen balance is achieved with reported 
daily protein intakes between 1.35 and 1.6 g/kg/d

ÅRecent longitudinal evidence suggests that a dietary 
protein intake within this range will lead to a positive 
nitrogen balance, irrespective ƻŦ ǘƘŜ ŀŘƻƭŜǎŎŜƴǘΩǎ 
growth rate or increase in fat free mass

(Aerenhouts et al., (2013). Int J Sport Nutr Exerc Metab, Aug(4):409-17.; Boisseau et al., (2007). European Journal 
of Applied Physiology, 100(1), 27ς33)



Protein

ÅAdolescent athletes often report protein intakes 
within the range of ~1.2ς1.6 g/kg/d 

ÅUnlikely to require special protein supplements to 
meet elevated protein needs since dietary protein 
is found in many foods that are consumed within 
their current food selection 

ÅRecommended intake: 10% to 30% of total 
energy intake or 1.3-1.8g/kg/d

(Aerenhouts et al., (2011). Journal of Sports Sciences, 29(1), 73ς82; Heaney et al., (2010). International Journal of 
Sport Nutrition and Exercise Metabolism, 20(3), 245ς256; Petrie et al., (2004). Nutrition (Burbank, Los Angeles County, 
Calif.), 20, 620ς631. )



High Risk Group of Poor Protein Intake

ÅActive children during growth spurt

ÅStrict vegetarians

ÅHigh carbohydrates intake

ÅBulky diet



Protein

ÅGood sources of protein include lean meat, 
poultry, fish, eggs, dairy products, beans and 
nuts, including peanuts

ÅA regular spread of high quality protein 
sources across the day, including a plan for the 
period immediately after a training session, 
where the consumption of protein containing 
choices appears to convey the greatest 
benefits for athletes





Leucine Content of a Variety of Foods

Food Typicalportion size (g) Leucine (g)

Bread (white) 75 1.48

Spaghetti (boiled) 50 2.20

Milk (low fat) 195 2.03

Egg (raw) 60 1.63

Chicken 85 1.49

Steak 175 1.60

MaughanRJ, Burke LM. Practical nutritional recommendations for the athletes. Nestlé Nutrition Institute Workshop. 2010; 69: 131 ς149. 



Fats

ÅNecessary to absorb fat-soluble vitamins (A, D, E, K), to 
provide essential fatty acids, protect vital organs, 
provide insulation and the feeling of satiety

ÅCompared to adults, both children and adolescents 
have a preferential capacity to utilize fat as a fuel 
source during exercise ςas evident from high levels of 
free glycerol, increased fatty acid uptake and lower 
respiratory exchange ratios observed during physical 
activity (Meyer et al. 2007, J Sports Sci, 25 (Suppl):73S-82S)

ÅHowever, they do not need to consume additional 
dietary fat to enhance fat oxidation (Bar-Or & Unnithan1994, 12 

(Suppl):39S-42S)



Fats

ÅRecommended intake: 20% to 35% of total energy 
intake, with no more than 10% of total energy coming 
from saturated and trans fats (e.g. fat in meats, dairy, 
fried foods, chips, candy and baked products such as 
biscuits)

ÅGood sources of fat include lean meat and poultry, fish, 
nuts, seeds, and olive and canola oils

ÅIf an athlete is finding it difficult to meet their energy 
needs, increasing the unsaturated fat content of the 
diet can help address this issue due to its energy 
density (e.g. olive oil, nuts, avocado, and salmon)



Micronutrients

ÅAlthough there are many vitamins and 
minerals required for good health, particular 
attention should be devoted to ensuring that 
athletes consume proper amounts of iron, 
calcium, and vitamin D

ÅAs these nutrients are essential during growth 
spurt



Iron

ÅEssential part of the oxygen transport proteins: 
hemoglobin and myoglobin

ÅAlso a component of oxidative enzymes 
involved in substrate oxidation to energy 
within mitochondria

ÅIron has a strong role in maintaining the 
energy release needed to support aerobic and 
endurance capacity



Iron Deficiency or Iron Depletion

ÅOne of the most prevalent deficiencies in athletes

ÅCauses
ïHigh requirement: rapid pubertal growth, increased 

plasma volume, lean muscle

ïIncreased losses: menstruation, sweat loss or 
ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ ōƭŜŜŘƛƴƎΣ άƘŜŜƭ-ǎǘǊƛƪŜέ ƘŜƳƻƭȅǎƛǎ

ïPoor dietary habit
Åinadequate energy intake, restricted diet, poor arranged 

vegetarian diet

Åa high reliance on snack and convenience foods and failure 
to consume regular meals



High Risk Groups for Iron Depletion

ÅAdolescents during growth spurt

ÅFemale athletes

ÅAthletes on low-energy diets

ÅVegan or vegetarians

ÅDistance runners



Iron Status of Adolescent Athletes in 
HKSI (2014)



Iron-rich Foods

Recommended intake
11 ς13 years old: 15 ς18 mg
14 ς17 years old: 16 ς18 mg
18 ς49 years old: 12 ς20 mg

Foods rich in iron
Å Meat: beef, lamb, duck
Å Seafood: clams, shrimp, oyster
Å Beans: soybean stick, black beans, 

lentils
Å Vegetables: dried lily bud, wood ear 

fungus, corn
Å Seeds and dried fruits: sesame seeds, 

dates, raisins
Å Whole grains: fortified cereals

Iron-rich 
Foods



Tips to Enhance Iron
Intake and Absorption

ÅInclude meat (beef, lamb, chicken, pork and fish) in every 
meal

ÅInclude vitamin C-rich foods, e.g. citrus fruit and lightly 
cooked green vegetable, bell peppers at meal time

ÅTry iron-fortified breakfast cereals

ÅAvoid strong tea or coffee, cocoa at meal time

High Vit C 
Foods



Calcium and Vitamin D

ÅCalcium is important for bone health, normal 
enzyme activity and muscle contraction

ÅVitamin D is involved in the absorption and 
regulation of calcium

ÅLow vitamin D status in adolescent athletes has 
the potential to impair performance, and 
increase the risk of injury

ÅMany adolescents fail to meet the recommended 
intake, so it is important to try to includecalcium-
rich foodsregularly into the diet and obtain 
adequate vitamin D



Calcium-rich Foods

Milk Calcium 
fortified 
soy milk

Tofu

Seeds and Nuts 150g of Dark green leafy vegetables

Recommended intake
11 ς13 years old: 1200mg
14 ς17 years old: 1000mg
18 ς49 years old: 800mg

250mg ς300mg per serve

200mg per serve

Yogurt Cheese

100mg per serve


