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Altered body 
composition

Metabolic and 
hormonal 

fluctuations

Maturity of organ 
systems

Nutrient 
deposits

Lifelong 
relationship with 

food



BMI, WC, and WTHR are excellent body fat discriminators in both sexes.

A value of 0.5 is an appropriate cut-off for classifying cardio-metabolic risk 



≤3rd Percentile – Underweight
3rd-85th Percentile – Healthy weight
85th-97th Percentile – Overweight
≥97th Percentile - Obesity



Measurement location



The predictive equations of Slaughter, developed 

against a 4C model, used a wide and diverse sample ranging 
in age, maturation status, ethnicity, gender, and adiposity 

levels and should, therefore, be recommended as a 
feasible and valid alternative for assessing 
body composition in paediatric populations.

We recommend the use of the Brook equation to predict 

%FM in white female adolescents and Slaughter et al 
(1988) equations in white adolescents from 
both sexes.
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overestimation

overestimation

overestimation

7-17 y
13.3 y

13-16 y



The main finding of this study was that the equations developed by Durnin and Womersley (1974), Carter (1982), Slaughter et al. (1988), 
Reilly et al. (2009), and Munguia Izquierdo et al. (2018) were accurate, highly correlated with DXA, and showed lower biases in estimating 
FFM changes in elite youth soccer players.







Non-invasive methods of maturity assessments have
limitations when applied to youth athletes and need to be

applied with caution.

Selection/exclusion in many sports follows a maturity-related gradient largely during the interval of

puberty and growth spurt. Numbers of late maturing boys (SA, pubertal status) in several team sports, swimming 
and athletics decrease between 11 and 12 years of age and 15–16 years with a corresponding increase in 
numbers of average, early and mature youth. The trends reflect selective inclusion/exclusion and voluntary cessation, and 
are particularly noticeable in sports that demand speed, strength and power, and at more elite levels.

In contrast, a preference for later maturing boys in artistic gymnastics and distance runs in athletics is also 
suggested.

• Skeletal age
• Age at PHV
• Pubertal status
• Age at menarche
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The ‘gold standard’ indicator for assessing biological maturation includes assessments of skeletal age
[20]. However, this method is invasive and involves radiation exposure due to medical scanning to assess
the skeletal maturity of the hand/wrist (e.g., X-Ray, Dual energy X-ray Absorptiometry (DXA); Magnetic
Resonance Imaging (MRI) [21,22] and requires clinical expertise when applied in youth environments.

Similarly, for predicting adult height, the Bayley-Pinneau [1952] method is widely used, as it aims to
predict adult height from skeletal age and is based on the high correlation between skeletal ages attained
from hand/wrist scans and the proportion of adult stature attained by adolescents at the time of the scan
[35].

Radiografia de mão e punho ou radiografia carpal

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10490883/#pone.0286768.ref020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10490883/#pone.0286768.ref021
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10490883/#pone.0286768.ref022
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10490883/#pone.0286768.ref035




Maturity Offset = −9.236 + 0.0002708·Leg Length and Sitting Height interaction −0.001663·Age and Leg 
Length interaction + 0.007216·Age and Sitting Height interaction + 0.02292·Weight by Height ratio, where 
R = 0.94, R2 = 0.891, and SEE = 0.592.

Maturity Offset = −9.376 + 0.0001882·Leg Length and Sitting Height interaction + 0.0022·Age and Leg 
Length interaction + 0.005841·Age and Sitting Height interaction − 0.002658·Age and Weight interaction 
+ 0.07693·Weight by Height ratio, where R = 0.94, R2 = 0.890, and SEE = 0.569.

The prediction equations to determine APHV seem to be a valid method of assessing the biological 
maturity status of youths aged 10 - 13 years.







Skeletal Muscle Mass (kg)







✓ Training

✓ Recovery

✓ Performance

✓ Training

✓ Recovery

✓ Performance

Growth and Maturation

RMR
(when RMR is examined per unit of body mass)

Growth and Maturation

• energy deposited in growing tissues
• energy expended to synthesize those tissues



Dietary Plan or Counseling?



Plan Counseling

prepubescent and pubescent

postpubescent

low competitive level

high competitive level

low competitive level

high competitive level

prepubescent and pubescent

postpubescent



Counseling

- Apelativo;

- Personalizado;

- Respeite as Preferências e Preterências Alimentares;

- Tenha em consideração o objetivo;

- Concreto;

- Ferramenta de Educação Alimentar.



Counseling



Plan



Plan

RMR = 11.1 × body mass (kg) + 8.4 × height (cm) − (340 male or 537 female)



Plan



Plan



Plan

In conclusion, applicability of PAL values recommended for adult athletes to estimate 
energy requirements in adolescent athletes must be questioned. Instead, a PAL 
range of 1.75-2.05 is suggested.



Plan



Plan

If a reduction in body mass is required, it should be gradual and not more than 1.5% of body 

mass each week (American Academy of Paediatrics, 2005)

67 kg 1.005 kg/week 4.02 kg/month
X 1.5% X 4



Plan

1.57 g kg-1 day-1
• Protein should be consumed at breakfast to shift whole-body protein balance from a negative

into a positive state, and moderate doses of protein (0.22–0.33 g kg-1 per meal/ snack)

should be consumed every 3–4 hours throughout the day. The equivalent of ∼1.5
g·kg−1·day−1 should be sufficient to replace any exercise-induced amino acid oxidative

losses, enhance whole-body net protein balance, and support the normal growth and
development of adolescent athletes.



Plan



Plan

3 – 8 g kg-1 day -1

Average number of daily training hours



25-35% TEI

FAT



Children Advantage* on Thermoregulation Children Disadvantage* on Thermoregulation

Higher body surface area to body mass ratio (more efficient "dry" 

heat dissipation)
Lower rate of sweating (less heat loss by evaporation)

Lower rate of sweating (prevents a greater decrease in plasma 

volume)

Less effective at transferring heat from the central core (muscle, 

brain,etc) to the periphery (skin)

Higher peripheral blood flow in the heat (facilitates heat 

dissipation)
Higher internal heat production, through a higher energy cost of locomotion.



BEFORE AFTERDURING

400–600 mL 
2–3 h before 

450–675 mL for every 
0.5 kg of body mass lost

reduce body weight 
loss to between 0 
and 2%

100–250 mL every 
20 min 



moderate-to-high 
intensity exercise > 

60 min (6% carbohydrate drink i.e., a commercial 
sports drink because drinks with a higher 

carbohydrate content (8%) have been shown 
to increase gastrointestinal discomfort in 

both male and female adolescents)

30–60 g/h carbohydrates



Seniores e Juniores A: 2x45 minutos
Juniores B (Juvenis): 2x40 minutos
Juniores C (Iniciados): 2x35 minutos
Juniores D (Infantis): 2x30 minutos
Juniores E (Benjamins): 2x25 minutos 

TEMPO DE COMPETIÇÃO







• Sub16

• 62 kg

Exemplo: jogo às 11h00

Pequeno-almoço (1h30 antes)

124 g HC

(2 g HC/kg)

80 g 2 fatias 80 g 2 fatias

Pequeno-almoço

Intervalo
~30g HC

Pós-Jogo



• Sub16

• 62 kg

Exemplo: jogo às 11h00

• Advice for young athletes is the same as adult athletes: 1.2 g/kg/h of high-GI carbohydrate should be
consumed in the 4 hours immediately postexercise or Co-ingestion of 0.8 g/kg/h of high-
GI carbohydrate + 0.3 g/kg/h of high biological value Protein.

• High-GI carbohydrates rapidly elevate blood glucose and promote glycogen resynthesis and are therefore
preferred to low-GI carbohydrates during this timeframe.



• Sub16

• 62 kg

Exemplo: jogo às 11h00

Pequeno-almoço (1h30 antes)

124 g HC

(2 g HC/kg)

80 g 2 fatias 80 g 2 fatias

Pequeno-almoço

Intervalo
~30g HC

Pós-JogoPós Jogo 28 g P + 58 g HC

Almoço 60 g P + 140 g HC

74
 g
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Yes

No

✓ sufficient training load
and

✓ supplementation is supervised by 
an adult

and
✓ supplement intake represents 

optimization of sports 
performance, with no reported 
adverse effects

✓ either training load or 
physiological characteristics of 
the sport do not justify the intake

or
✓ there is no adult to supervise   

or
✓ there is no evidence of the 

supplement´s safety

No

Ergogenic Aids
(only postpubescent )



Yes

NoNo

Nutritional Supplements

✓ deficiency
or

✓ tried to improve dietary habits

✓ no deficiency
or

✓ no attempt to improve 
dietary habits



Yes No Yes, but

Every other day and after 
trying to improve eating habits

PRE and POST

PRE and POST

If a low consumption 
of fish is found

PRE and POST

When deficiency is observed PRE and POST

0.1 g/kg of body weight 
or 3 to 5 g/day POST

3 mg kg-1day-1  maximum 
daily dose 

Limit caffeine intake during 
the week and save 

it for just before the competition

POST

POST

Multivitamins

Magnesium

Omega-3 FA

Vitamin D

Caffeine

Creatine

Vitamin C

Sodium 
bicarbonate

Tart-cherry

Nitrate

B-alanine

PRE – prepubescent | POST - postpubescent



Yes No Yes, but

If it is necessary to meet 
protein requirements

PRE and POST

PRE and POST

Attention to the caffeine dosage POST

If deficiency is observed

Whey Protein

Sports Beverages

Energetic Beverages

PRE – prepubescent | POST - postpubescent

Iron
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ergogenic aids

meal planning for competition

BMI (kg/m2), MM (kg), %MGBMI (kg/m2), WC (cm), WTRH, %MGBMI (kg/m2), WC, (cm), WTRH

qualitative suggestion

nutritional supplements

nutritional counseling

food plan



Meetings with registered Dietitian for individualised education following dietary assessments.

Individual and group workshops (gardening, cooking, etc).

Athlete and parent interactive supermarket tour.

Monitoring of body mass. 

Individual and group feedback on dietary intake.

Access to regular nutritional support.

Free and discounted food and batch-tested food/supplements. 



Educational lecture or session

Access to social media group



Results: Efficacy of nutrition education interventions depended on major factors: interventions that lasted ≥5 months; having ≤3 
focused objectives; appropriate design and use of theories; fidelity in interventions; and support from policy makers and 

management for worksite environmental interventions.



Age-appropriate activities. 

Although age-appropriate interventions were important in all age groups, they were critical in the preschooler age group. Age appropriate activities in 

preschool included learning through a story book; using role models through play acting, posters, or videos; exploring with 
the senses; and playing games or coloring sheets with peers. For instance, the intervention conducted by Witt and Dunn consisted of 

hands-on, 30-minute weekly lessons. It included the use of music, exploration of the senses, colors, and imaginary trips to promote the consumption 
of fruits and vegetables. The intervention was delivered in short but frequent sessions to accommodate the short concentration span of preschoolers.



Age appropriate activities at the elementary school level included cooking and/or tasting sessions; a learning-through-
playing approach based on age or grade; gardening sessions; training classes in physical activity; the use of
posters, masks, and songs; and the use of vocabulary and mathematics questions based on nutrition-related
issues. In particular, the intervention carried out by Keihner et al designed different activities based on grade level. For example, 4th-

grade students were asked to search for a nutrition-related word and write a composition about its qualities and health benefits, while
the 5th grade students completed a word scramble and prepared a group oral report about food qualities and health benefits.



The successful nutrition education interventions that targeted secondary school children added policy and environmental changes to the

intervention, used age appropriate activities that included technology, identified specific behaviors, aligned
activities with their stated objectives, offered the intervention frequently (such as weekly or biweekly), engaged
parents on a face-to-face basis, and trained implementers to ensure fidelity.



The results show that use of social media in public health interventions for improving nutrition among adolescents and
young adults is limited but promising. Of sixteen studies reviewed, eleven had significant nutrition outcomes suggesting social
media may be valuable for delivering interventions for adolescents and young adults.



Obrigada pela atenção.
maria.roriz.nutricionista@gmail.com
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