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Growth and normal puberty
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Growth and normal puberty
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academia Cursc? A;vanc;a.c!o em
clinica Nutrigdo Pedidtrica
espregueira ... dos -9 (meses) aos 18 (anos)



ac;qdemiq
clinica
espregueira

BMI-for-age BOYS World Health

Organization

5 to 19 years (percentiles)

©
E
2
=
@

CERE] 5 363 383 363
10 12 13 14

Age (completed months and years)

CEREL
1

2007 WHO Reference

O

BMIi-for-age GIRLS World Health

Organization

510 19 years (percentiles)

5]

[
E
g
2

363 3183 3163 363 363 363
0 1 12 13 14
Age (completed months and years)
2007 WHO Reference

<3 Percentile - Underweight
31-85t Percentile - Healthy weight
851-97t Percentile - Overweight
=97t Percentile - Obesity

Curso Avangado em
Nutrigdo Pedidtrica
... dos -9 (meses) aos 18 (anos)



Table 2 Smoothed and weighied - 24
age- and sex-specific waist cir- Age (years) L M 5 5th 10th 25th  50th 75th 85th 90th 95th z d Table 1. Estimated value for percentile regression for European-American children and adolescents,
cumnference percentile values OF according to sex
(centimeters) for Poruguese chil- Girls % 2(: Percentile for boys Percentile for girls
dren and adolescents 10 —0.77 639 0.1 539 558 594 639 691 722 744 779 <J 10* 25t 50 75 90 10 25t 50 75 90t
1 -116 655 011 555 574 610 655 708 741 765 803 25 Intercept 393 432 429 33 438 399 418 436 450 468
12 -150 674 012 575 593 628 674 728 763 788 831 S = o 18 s N 24 ] 14 17 12 23 23
= = e (y)
13 —1.68 68.9  0.11 59.1 61.0 644 690 745 78.0 806 850 S35 2 429 469 47.1 486 506 43.1 45.1 474 49.6 525
) ) ) o1 G - Y 2 447 488 492 512 540 447 468 493 519 554
— ) 22 2 2 2 T B
14 174 702 011 603 622 67 702 757 792 818 862 &4 Az 4 465 5046 513 538 574 463 485 512 542 582
15 -175 714 010 615 634 668 714 769  B0O3 829 873 ROT DO 5 483 525 533 565 608 479 502 531 565 611
) ) ) e ) ) ) . sR~Ev R 6 50.1 543 554 59.1 642 495 518 550 588 640
16 -L700 7230 0100 624 643 678 723 778 813 839 88 E = ; | 7 519 562 575 617 676 511 535 569 611 668
17 —160 729 010 629 648 683 729 784 818 843 885 fw=Q 8 537 sal 596 643 710 527 552 588 634 697
. ) A ) . ) 0 o . 0o°ges 9 555 599 61.7 67.0 743 543 569 607 657 726
= 2 18 —1.45 733 0.11 63.1 65.1 68.7 733 78T 821 4.6 8.7 & o A 0 573 618 637 £9.6 777 559 586 625 48.0 755
= 3 Boys &= Z " 59.1 636 658 722 EIN 575 602 644 703 783
- ) ) ) ) ) - ms Qs 12 609 655 67.9 7439 845 59.1 619 663 726 812
- 10 —1.58 655 012 553 57.2 60.7 655 71.3 75.0 77.8 82.6 > < Z 13 627 674 700 775 87.9 60.7 636 682 749 84.1
= 1 159 662 0.1 560 579 615 662 721 758 786 834 = < " 643 692 7z gl a3 623 €3 ol 72 89
- Decimal age was calculated as i e o e i o = Q H 663 711 741 8238 947 639 670 720 795 898
- the difference between date of 12 -165 676 012 573 502 628 676 734 772 B0 B4B SedE 16 68.1 729 762 85.4 9.1 65.5 686 739 818 927
S . . ) ) o ) . - o E5Zz0 17 699 748 783 880 1015 67.1 703 758 84.1 955
o b'ﬂh and_dalc of the data col- 13 —184 693 012 592 6l0 646 693 752 789 818 867 Oz 5 18 77 767 804 906 1049 687 720 777 86.4 984
lection. Each age group was 14 -1.80 712 010 613 631 666 T12 769 807 836 885 = o &
categorized by the midpoint of . . - . . i <
= : an ;ic r:;gc Yl"ortcxamp:llc the 15 —2.00 731 0.10 63.5 65.3 68.6 73.1 78.7 82.4 85.2 90.1 Table Il. Estimated value for percentile regression for African-American children and adolescents, according to
: 2 group of children with 10 years 16 -1.89 748 1.5 655 672 705 748 802 838 865 913 sex
old included all the children 17 -190 759 19 67.1 688 T18 760 812 846 873 92.0 Parcantils for boys Percentile for girls
th th th th th th th th th th
z between 9.50 and 10.49 years, 18 199 769 1.8 685 701 730 770 819 853 878 923 10 25 50 i 90 10 L 50 Lo 0
: and so forth Intercept 40.1 412 27 441 436 399 412 47 421 428
Slope 16 17 19 22 32 16 17 21 28 37
Age (1)
2 432 446 464 485 500 430 446 46.0 477 50.1
Table 3 Sample size and percentage values of percentiles of waist 3 4438 463 483 507 532 4446 463 8.1 506 538
circumference by age and sex 4 463 480 501 529 564 46.1 480 502 534 575
N 5 479 497 520 55.1 596 477 497 523 562 611
- 6 494 514 539 573 628 492 514 545 590 648
Percentiles 7 510 531 557 595 6.1 508 532 566 618 685
8 525 548 576 617 693 524 549 587 647 722
9 541 564 594 639 75 539 566 609 675 758
Sex Age n Sth Ith  25th  50eh  75th  9eh  95th 10 54 sl 613 .l %7 55 83 630 703 75
1" 572 598 632 683 789 57.0 600 65.1 731 832
Bu}'s 54+ 254 46.8 477 493 513 5315 55.6 57.0 12 587 615 650 705 811 586 61.7 673 759 86.9
a 13 603 632 669 77 853 602 634 694 788 905
6+ f4g 47.2 482 507 521 546 571 587 14 618 649 687 749 85 617 65.1 715 816 942
T+ 33 479 489 3509 533 5601 588 607 Is 634 666 706 771 917 613 668 736 844 97.9
8+ 333 487 499 521 547 S57TE 609 629 :;’ ::—‘; ;g; ;ﬁ ;‘I’-: ;2-; :;-: ‘;g-g ;:g gz-; :g;—g
9+ 337 497 510 534 564 597 632 654 18 680 77 762 87 101.4 680 720 800 929 1089

10+ 357 508 523 550 582 619 656 679
Il+ 298 519 536 566 602 641 679 704
12+ 347 531 550 584 623 664 704 729
13+ 319 548 569 604 646 690 731 757 .
14+ 279 569 592 626 670 TI6 761 789 Measurement [Ocat|0n
15+ 288 590 611 648 693 742 790 820
16+ 9 612 633 670 716 767 B8I8 852

Gills 54+ 401 454 463 481 503 528 554 572
6+ 400 463 473 492 515 542 570 589
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Validity of Slaughter Equations and Bioelectrical
Impedance Against Dual-Energy X-Ray

Absorptiometry in Children
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Figure 3 Descriptive imenention changes in body fat percerfage and fat mass index estimeted by
shinfolds using the Shugter equations. (Sig-Eq) |8}, bioelectrical mpedance anakysis B, and dusl-
enengy X-ray absorptiometry (DA, Data in paentheses ane mean difference 50 of the change fom
- T — We recommend the use of the Brook equation to predict

%FM in white female adolescents and Slaughter et al

Body fat measurement in adolescents: comparison of (1988) equations in White adOlescentS from

skinfold thickness equations with dual-energy X-ray both Sexes
absorptiometry !

ORIGINAL COMMUNICATION

G Rodriguez™, LA Moreno”, MG Blay”, VA Blay”, ] Fleta®, A Sarria” and M Bueno
the AVENA-Zaragoza Study Group*

academia Curso Avancado em
clinica Nutrigdo Pedidtrica
espregueira ... dos -9 (meses) aos 18 (anos)



Skinfold Equations for Estimation of Body Fatness in Children

and Youth

P
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i For Triceps and Subscapular
% . Prepubescent White Males: PFDWB = 1.21 (triceps + subscapular) — .008
- o (triceps + subscapular)? 1.7
< S Prepubescent Black Males:  PFDWB = 1.21 (triceps + subscapular) — .008
3 (triceps + subscapular)? = 3.2
3 . Pubescent White Males: PFDWB = 1.21 (triceps + subscapular — .008
9 Z i (triceps + subscapular)? — 3.4
I’ o Pubescent Black Males: PFDWB = 1.21 (triceps + subscapular) — .008
g = (triceps + subscapular)? — 5.2
< Postpubescent White Males: PFDWB = 1.21 (triceps + subscapular) — .008
- > (triceps + subscapular)? = 5.5
Z <4 Postpubescent Black Males: PFDWB = 1.21 (triceps + subscapular) — .008
e 4 (triceps + subscapular)? — 6.8
= { For a sum of tricep and subscapular greater than 35 mm, the following equation
; x should be applied.
X All Males PFDWB = .783 (triceps + subscapular) + 1.6
=3 All Females PFDWB = .546 (triceps + subscapular) + 9.7
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Figure 1 Body fat centile curves for Cawcasian boys and girls. Data from
1116 boys and 869 girls aged 5-18 years smoothed by the LMS method.
Mumbers on right-hand side represent centiles.
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Figure 2 Recommended cutoffs for defining underfat, normal, overfat and
obese children. Data as in Figure 1 Charts apply to Cawcasian children.
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Body Composition of
Young Athletes
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Robert M. Malina, PhD,
and Christina A. Geithner, PhD

Figure 4.
Estimates of Relative Fainess (% Fat) in Samples of Female Athletes Predicted From

Skinfold Thicknesses (see text for details).®
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Body Composition of
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Figure 5.

Robert M. Malina, PhD,
and Christina A. Geithner, PhD

Shimfold Thicknesses (see text for details).”

95 -
Male Athlstas

% Fat

% 154

10

Estimates of Relative Fatness (% Fat) in Samples of Male Athletes Predicted From

—— Reference
T&F Sprints

T&F Jumgps
T&F Throws
Eocoer
Basketoall

oA T B

T&F Middla Distance
T&F Distance
Drwing

Drommiill Shdimg

Curso Avangado em
Nutrigdo Pedidtrica

.. dos -9 (meses) aos 18 (anos)



The Young Athlete
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Chapter 30

Body Composition Assessment in the Young Athlete

TIMOTHY G. LOHMAN, SCOTT B. GOING, AND BRADLEY R. HERRIN

A
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Table 30.5 Percent fat standard for athletic youth.

Body fat level (%)
Low Mid Upper

Boys

Prepubescent 10 13 18
Post-pubescent 7 10 14
Girls

Prepubescent 16 20 25
Post-pubescent 14 17 20
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Original article
Influence of different sports on fat mass and lean mass in growing girls
1 Plaza-Carmona

Esther Ubago-Guisado “*, Esmeralda Mata ", Javier Sanchez-Sanchez °, Mariz

Maria Martin-Garcia ", Leonor Gallardo
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Table 2
Fat mass and lean mass in the 5 groups of prepubertal and pubertal girls.

Swimming Foothall Basketball Handball Control
Prepubertal
Percent body fat (%) 2686+ 6,79 2699 + 555 2894 +5.62 2T.R] £ 6.90 3238 + 5.65"
Total fat mass (g) TT79.80 £ 2R07.73 QIR0 £ 311485 12,430.72 + 4608.84 10,588 %6 & 4754 59 12,648 63 £+ 4599 68"
Fat mass arms (g} 451 BE £ 198.67 471.56 = 18950 719.47 + 255710 60635 + 2T6H495 TT1.53 + 30587

Fat mass trunk (g)

Fat mass legs (g)
Total lean mass {g)
Muscle mass arms (g}
Lean mass trunk (g}
Muscle mass legs (g)
PFubertal

Percent body fat [%%)
Total fat mass (g}

Fat mass arms (g}

Fat mass trunk (g)

Fat mass legs (g)
Total lean mass {g)
Muscle mass arms ()
Lean mass trunk (g}
Muscle mass legs (g)

2EET. A0 £ 113996
163254 £ 68182
19632 44 & 246038
BR21E £ 129.85
40551 £ 1316.65
301455 £ 460,98

I5RIE 623
12,782.56 = 566625
TIL.22 % 33315
SEER.AI £ 293590
236157 £ 113592
3371183 £ 6493510
161021 & 347718
18, 160.29 £ 3789420
4720.14 £ 104743

50798 £ 1416.40
209925 £ 67785
23 60805 £ 4363 06
106492 = 191,93
1134795221393
FRA.05 £ 565347

2743 4717
1224714 £ 458089
G15.00 = 30047
479638 £ 2252 8T
268050 £ 85557
20 708.51 £ 4898 3%
1490.67 = 241 .65
14,555.66 & 2663.12°
4985.56 £ B49.41°

S187.54 + 2692.31"
2534.79 + 837.76
28, 182,20 + 528004
125238 + 253.07°
14,127.28 + 3123.16°
4374.80 + B87.07

2932 + .50
16, 54859 + 643927
Q310+ 37664
TO55.00 £ 334212
342901 £ 123218
36, 16150 + 5945 94°
1631.51 + 239.70¢
18, 176,47 £ 3721.08°
SETOLTH £ 980567

505247 £ 226405
178046 £ 5T0.TY
25, 191.76 £ 4827 067
110%.14 £ 266.77
13204.71 £ 2731770
JO12.07 £ 901 .74°

26.549 + 4.90
14,349.03 + 5035.06
BO3.07 % 303.27
631168 + 2567.08
2550.77 £ 983.54
35565 89 + SHET 830
160698 + ZR7.078
19,127 48 + 3435610+
5125.49 + 871.92

S0M9930 + 315916
265781 £ 906,24

2325744 + 5014.54
1033.79 + 205.68

1134760 + 2136.99
351792 + 747.72

2774+ 7.06"

11,375.02 + 493007

Gl6 24+ 336,12
430161 + 2387 .63
2R304 + 969.02°
2691927 + 3960 52

1234 88 + 18711
12,579 14 £ 1963.78
434165+ 1271.40

Motes: Data adjusted by height. Differences concerning the mentioned group at *swimming, Pfpotball, “basketball, *handball, “control, p < 0.05.
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Accurate Prediction Equation to Assess Body Fat in
Male and Female Adolescent Football Players

Skinfold thickness measurements are better
predictors of body fat percentage than body mass
index in male Spanish children and adolescents

m Xx 133y The assessment of the amount of fat in the human O
@ body from measurements of skinfold thickness m 717 y

overestimation O overestimation
) 13-16y
overestimation
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3INAL RESEARCH article

ORI

Validity of Field Methods to Estimate Fat-

Free Mass Changes Throughout the
Season in Elite Youth Soccer Players

TABLE 3 | Corralations, biases, limits of agraemant, and standardized diffarences between charnges in FREM with DXA and other practical estimates in elfe youth soccer

players {n = 40).
Estimates of fat-free mass Correlation (90% CI) Bias (XLoA) Standardized differences (20% CL)
Slaughter et al 0.87 (0.72:0.92) 016 (£ 1.40) 002 (0400

Favner 0.86 (0.77;0.91) —0.18 (£ 1.50) —0.09 (0.39)

Carter 0.86 (0.77;0.92) —0.02 (£ 1.52) —0.09 (0.39)
Dumin-Worrarshey 082 (0.71;0.89) 023 (£ 1.65) 018 (0L33)
Dumin-Raharman 079 0.66;0.87) 310 {x 1.81) 313 (0L Ty

Brook 079 (0.67,;0.87) —0.37 (£ 1.74) —0.51 (0u3e)”

Withers at al. 0B85 (0.76;0.91) 075 (£ 1.57) 014 (0.38)™

Lehiman 0.B2 (0.72;0.89) 061 (£ 1.84) 019 (0.3my™

Sarria at al. 0.63 (0.72;0.90) —0.27 (£ 1.60) —0.39 (0.35)*
Deurenberg et al. 082 (0.71;0.89) 045 (£ 1.73) 018 (041"

Beily et al. 0.68 (0.80;0.53) 0.00 (£ 1.41) LU0 (0.3

Lean mass ndex 0B (0.81,;0.93) —0.29 (£ 1.62) —0.41 (03B
Munguia-lzeusarde et al. 0.75 (0.61;0.85) 0.29 (£ 2.31) 0104 (0.36)

BlA inbody 070 0.53,0.82) 087 (£ 2.54) 0.58 (041

BlA Tanita 0.78 (0.64;0.88) —0.28 (£ 1.85) —0.14 (0.39)

Significant diferancas batween criterian [DMA) fat-fras mass and others practical estimates of fat-free mass using paired ! last "o < 0.05), "o < 0.07). O, confidence

intarval; Lod, level of agreament; CL, confidance level: Bl4, bicakctrcal impedance analysis.

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.

A
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Figure 2. Comparison according to the stage of sexual maturation. * Statistically significant.
TRT = Testosterone. EST = Estradiol. GH = Growth Hormone. ULP = Upper limbs power.
SJ] = Squat Jump. ULS = Upper limb speed. BScD = Body speed with change of direction.
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Diferencias de maduracion:
temprano-normal-tardio

age: 15 » _‘f age: 15
Tanner: 5 g Tanner: 1
Muscle: 37 kg \ A Muscle: 17 kg
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Biological maturation of youth athletes: assessment

and implications
» Skeletal age
» Age at PHV
» Pubertal status
Non-invasive methods of maturity assessments Nave - Age at menarche

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, @ preference for later maturing boys in artistic gymnastics and distance runs in athletics is also
suggested.
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Breast Pubic Hair Genitals Pubic Hair
Stage 1
Small ,./ ) |No pubic ) No signs No pubic )
nipples. No ‘| |/ ( hair. \‘( J of puberty \? hair. ( B
testes and penis as in
childhood.
Age, years
Stage 1 - . Tanner
st ﬁ /( gowtnof | J gowioe | | ) s | Y| n  score Range Mean SD Median
just started to long pubic | scrotum the root of
grow. The haus These are straight, | and testes. The skinon | the pem‘s. The hairs are
e e e (el | i Female 23 | 92-124 105 1.0 102
feels firm behind the more wrinkled. The
ipple. i b
— il 27 9.2-13.7 109 1.1 10.5
S 32 i 9.7-15.2 125 13 12.3

The pubic

Breast and / . The penis Yor
nipples have ¢ k K hair is ‘7 has now \]J dark \],
own in er
ﬁ'igimally. ‘ zi(:ir:spread.’lhehaixis lgerngth Scrotum and and curlier and still 6? |V 1 0-?_1 5-9 14-0 1 -2 1 4-4
The areola has become | darker, and curls may | testes have grown. sparse, mostly located
darker. The b: ha eared. The skin of th th i :
i | Saabseceetatemat, | 39 V 13.4-159 149 0.7 15
more wrinkled.
Staged Male 27 | 9.1-122 104 1.0 10.4
Nipples and ( More l The penis ‘ @ ] glezrc @ )
it § d h: I s
= == 1T 5 L B = 40 1l 91-135 111 12 11.2
form an edge w1th curls and dark length and width. The | dark hair. The hair
lowards the breast. The | hair. Still not entirely as | head of the penis has owth is reaching the
:rreasthasalsoe;'mowna an adult woman. * becomelargl:ar.The i;grmerthighs. a 2? ”I 1 0.2—1 4.4 1 2.? 1 .2 1 3
little larger. scrotum and testes have
grown.
Stages 52 IV 11.6-159 145 1.0 14.6
Rally { Adulthair | Penis and Pubic hai ﬁ I
broast H Dense, ¥ J | T i 18 V 123-15.7 142 1.0 14.5
Nipples are protruding, | curly hair ‘ adult to the umbilicus. It is
and the edge between extending towards the dense and curly.
areola and breast has inner thighs.
disappeared.
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Review > J Sport Health Sci. 2021 Jul;10(4):403-412. doi: 10.1016/}jshs.2020.09.003.
Epub 2020 Sep 19.

Maturity-associated considerations for training load,
injury risk, and physical performance in youth
soccer: One size does not fit all

Chris Towlson 7, Jamie Salter 2, Jack D Ade 3, Kevin Enright 4 Liam D Harper 5 Richard M Page LE
James J Malone 7

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.

Radiografia de mao e punho ou radiografia carpal

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].
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A chart to predict adult height from a child’s current height
Tim J. Cole' & Charlotte M. Wright**
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Figure 4. The adult height predictor in the UK-WHO 24 years height chart, for boys (left) and girls (nght).
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The prediction equations to determine APHV seem to be a valid method of assessing the biological
maturity status of youths aged 10 - 13 years.

Maturity Offset = —9.236 + 0.0002708-Leg Length and Sitting Height interaction —0.001663-Age and Leg
d‘ Length interaction + 0.007216-Age and Sitting Height interaction + 0.02292-Weight by Height ratio, where
R=0.94, R?=0.891, and SEE = 0.592.

Maturity Offset = —9.376 + 0.0001882-Leg Length and Sitting Height interaction + 0.0022-Age and Leg
9 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.

An assessment of maturity from anthropometric

measurements
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ORIGINAL ARTICLE

Age group N Chronological age Match grade N % of PAH
g M SD M SD M SD
a
< Under 9 1684 B.99 0.39 2.49 0.63 1642 74.73 1.89
é Under 10 1608 0.91 0.45 2.50 0.63 1566 77.35 1.90
£ Under 11 1609 10.90 0.47 248 0.63 1577 80.31 1.83
% Under 12 1658 11.86 0.48 249 0.62 1658 83.00 204
i Under 13 1836 12.89 0.49 2.29 0.71 1828 B6.8T7 2.52
é o Under 14 1580 13.92 0.54 2.25 0.68 1552 91.28 2.81
§ é— % Under 15 1213 14.80 0.50 2.21 0.71 1182 95.15 203
S "é 2 Under 16 1084 15.72 0.55 1.93 0.71 1052 97.64 1.39
£5 1
5§ &
= »n s
“é f—_g : Maturity status Match grade (expected frequency)
§ - 2 1 (10.29%) (%) 2 (45.45%) (%) 3(42.67%) (%) 4 (1.59%) (%)
c L A
§ e 3 Pre-growth (< 86%) 541 41.88 50.73 1.97
o
D 2 2 During growth (86%—95%)  13.65 50.30 35.00 1.04
é é I Post-growth (> 95%) 23.03 47.76 27.79 1.42
O = g
V.=
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male football (soccer) players

position 1 young

Body comj

Table 4
Body composition in male children aged 12 years

Reference group Football (soccer) P value

group

Median IQR Median IQR
N 61 <
Weight (kg) 43.00 10.00 4150 6.75 NS
Height (m) 153 0.09 151 0.08 NS
BMI (kg/m?) 1847 2.77 18.16 341 NS
Sum 4 skinfolds (mm) 37.40 28-90 26.80 17.60 <0.05
% Body fat 2050 11.89 1478 8.69 0.01
Fat-free mass (kg) 3301 6.28 3419 6.75 NS
Waist circumference (cm) 66.50 71.70 65.00 7.88 NS
Am fat (%) 3526 16.87 25.08 1181 0.0001
Arm muscle area (cm?) 2626 530 28.12 5.40 <0.05

Abbreviations as in Table 1.

Table 6
Body composition in male cluldren aged 14 years

Reference group Football (soccer) group P value

Median IQR Median IQR
N 54 38
Weight (kg) 54.50 15.50 56.50 9.50 NS
Height (m) 1.65 0.10 1.68 0.06 NS
BMI (kg/m?) 19.97 420 2053 234 NS
Sum 4 skinfolds (mm) 30.20 2132 2630 13.02 <0.05
% Body fat 18.19 069 1587 6.85 <0.05
Fat-free mass (kg) 4517 201 4761 6.62 <0.05
Waist circumference (cm) 72.05 968 70.25 5.62 NS
Arm fat (%) 26.51 1091 19 84 9.55 <0.001
Arm muscle area (cm®) 3377 861 3782 7.65 <001

Abbreviations as in Table 1
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Skeletal Muscle Mass (kg)

SM (kg) = Ht X (0.00744 X CAG2 + 0.00088 SMM (kg) = Ht x [(0.0064 = CAG) + (0.0032 x CTG)

X CTG?+ 0.00441 X CCG?) + 2.4
X sex — 0.048 X age + race + 7.8 (4)

where R*=0.91, P < 0.0001, and SEE = 2.2 kg; sex = | for male
and 0 for female, race = —2.0 for Asian, 1.1 for African Ameri-
can, and 0 for white or Hispanic.

+ (0.0015 x COGY] + (2.56 x sex) + (0.136 % age).  [2]

Estimation of Total-Body Skeletal Muscle

Total-body skeletal muscle mass: development and cross-validation
Mass in Children and Adolescents

of anthropometric prediction models'~
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Table 1

Body height, weight and composition across age-related categories of soccer players.

Measures U-15 U-17 U-19 Seniors
(n=152) (n=154) (n=61) (n=27)

Age (years) 13.7+1.9 165105 18.2+04 225149
BH (cm) 168.1+14.1% 180.6 £ 6.5 180.7 £ 6.6 179.7 £ 6.8
BW (kg) 56.5+1278*% 705+8.0 73.0+84 724+79

BMI (kg/m?) 19.7+2.4* 21.7+2.0 22.3+2.0 224+1.8
MM (kg) 27.5+7.5*% 36.0£4.1 37.2+£45 36.6 £4.3
BF (kg) 7.1+38 7.1+3.0 7.7+34 8.5+3.0
BF (%) 129+6.87 10.0+ 3.6 10.4+39 11.6 £3.7
FFM (keg) 491+12.7* 63.4+6.9 65.3+7.5 64.0+7.1
TBW (kg) 363+9.1*% 464 +5.0 469+7.6 46.9+5.2

BMR (kcal/day) 1437.7 +269.5 =

1738.8+148.3 1779.8+163.3 1752.2+153.1
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Nutrition for Special Populations: Young, Female,
and Masters Athletes

v" Training v' Training
v’ Recovery v’ Recovery
v" Performance v’ Performance

MM

Growth and Maturation

TruR

(when RMR is examined per unit of body mass)

Growth and Maturation

 energy deposited in growing tissues
 energy expended to synthesize those tissues
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Dietary Plan or Counseling?

academia Curso Avangado em
A clinica Nutricdo Pedidtrica

espregueira ... dos -9 (meses) aos 18 (anos)



Nutrition for Special Populations: Young, Female,
and Masters Athletes

Plan Counseling

prepubescent and pubescent prepubescent and pubescent

postpubescent postpubescent

low competitive level low competitive level

O® ®O®

high competitive level high competitive level

DO ®O
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Counseling

ACONSELHAMENTO

ey o 5. R Apelativo;

EQUIPA:

- Personalizado;
- Respeite as Preferéncias e Preteréncias Alimentares;

- Tenha em consideracao o objetivo;

- Concreto:

S Fy - Ferramenta de Educacéo Alimentar.
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Counseling

LANCHES EQUIVALENTES E SAUDAVEIS

AGORA COM O REGRESS0 AS AULAS PRESENCIAIS, FICA A COMHECER ALGUMAS SUGESTOES
PARA OS TELIS LANCHES A MEID DA MANHA E DA TARDE.

+ fome
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DESAFIO
30 DIAS

Comeca o ane a coptruir a
fua melhor yeryao!

SEMARA 1

FRUTA ALMOCO

FRUTA JANTAR

0000000
. 0000000 | it
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SOPA ALMOGD
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% TABLE 1. Summary of commaonly used predictive equations

Name Equation

FAOUWHO/UNU  BMR =T7.4 [wt (kg)] + 482
(n [hticm)] + 217
BMR = 121 [wt (kg)] + 499

BME =0.093Twt 4 215 Males, 3-10 years
BME =0.076%at 4 2. 43 Males, 10-18 years
BME =0 246wt — 00965 Females, 0-3 vears
BME =0.0842w14+ 212 Females, 3—10 years
BME =0.0465a1 4+ 318 Females, 1018 years

Z Schofield (weight  BMR =84 [wt (kg)] +4.7
) R and height) (3)  [ht {cm)] + 200
: E Schofield BMR = 13.4 [wt (kg)] + 693
- ) (weight) (3)
: = Omxford (2) BMR = 0255wt — 0.141 Males, -3 years
- 2
©

BMHK =hbasal metabolic rate; ht =height; wit=weight; FAOQOWHO/
UNU =Food and Agnculture Organization™World Health Organization’
United Nations University.

Accurate Estimation of Energy Requirements
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Metabolic Rate in Adolescent Athletes: The
Development and Validation of New Equations, and
Comparison to Previous Models

RMR =11.1 x body mass (kg) + 8.4 x height (cm) — (340 male or 537 female)
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Adapted from Ref. 24: a comparison of (A) resting metabolic rate (RMR), (B) fat-free mass, (C) fat mass, and (D) percent bod)
fat between youth soccer players (U12-U23 age groups; n = 99) from a Category One English Premier League academy
*Significant difference from U12 age group, P < 0.05. ®Significant difference from U13 age group, P < 0.05. “Significan!
difference from U14 age group, P < 0.05. “Significant difference from U15 age group, P < 0.05.
academia Curso. Iivqnc;q.c!o em
clinica Nutrigdo Pedidtrica

espregueird ... dos -9 (meses) aos 18 (anos)



Plan

academia
clinica
espregueira

Iivities

A Youth Compendium of Physical Act

Activity Codes and Metabolic Intensities

, ISSA F. ZAKERI', ROBERT G MCMURRAY",

. KATHLEEN B. WATSON?, KATE RIDLEY

NANCY F. BUTTE

PHEN D. HERRMANN", DAVID R. BASSETT',

TROST?, BARBARA E. AINSWORTH',

= STEWART G

and JANET E. FULTON?

DAVID BERRIGAN!',

TABLE 3. Model-based MET, for play and sports activities for the Youth Compandium of Physical Activities.

MET, by Age-groap iyr)

Code Activity Category Specific Activity B8 10-12 1315  16-18
30100X  Calisthenics/gymnastics  Active classraam instruction 43 44 44 45
30120% Broadcast calisthanics—colorful sunshing” 40 41 41 41
30140% Broadcast calisthenics—flourishing youth® 41 42 42 43
30180X Broadcast calisthanics—flying ideal” 36 a7 a7 37
30180% Broadcast calisthenics—hopeful sail” 38 38 39 38
30200% Calisthenics—light 40 41 41 42
30220% Gymnastics 27 27 27 27
30240% Jurnping jacks 46 a7 47 48
30280% Radio gymnastics a5 a5 s 1B
30280% Strength exercises—curl-ups 24 24 24 24
30300% Strength exercises—push-ups 349 40 40 41
85100X  Weight lifting* Hand weights exercises a0 an 29 28
85120% Strength exercises—bench press 20 20 19 18
85140% Strength exercises—leg press 26 27 27 27
65100X  Sports/games Basketball—gagme BT 70 72 75

=
-

.
-

g
-
3
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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.

Physical activity levels to estimate the energy
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o
45

ko

<

© Habitual physical activity
§ ; Age (v)| Sex || Light | Moderare || Heavy
3 : 1-5 [M,F||145| 160 -
"c% 6-13 || M || 1.535 1.75 1.95
S 14-18 || M || 1.60 1.80 2.05
g , 6-13 || F || 1.50 1.70 1.90
@ 14-18 || F || 1.45 1.65 1.85
'3

o -

-
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2020 - 2025

Table AZ-2

Estimated Calorie Needs per Day, by Age. Sex, and Physical Activity Level, Ages 2 and Older

Males Females
MO hane | sedeay | MY peie
1,000 1000 1,000 1.000 1,000
2 1,000 1400 1400 1,000 1.200 1400
4 1.200 1400 1500 1,20 1.400 1400
5 1.200 1400 1500 1,20 1.400 1800
& 1.400 140 12m 17m 1.400 1400
7 1.400 150 12m 17m 1,500 12m
Y 1.400 1,800 Zoo0 1400 1,600 1200
8 1,600 1200 Zoo0 1400 1,600 1200
10 1,600 1200 Z200 1400 1.800 2000
n 1,800 2000 Z200 1,500 1.800 2000
12 1,800 2200 Z400 1,500 2000 2200
13 2000 270 ZA0 1400 2000 270
14 2,000 2400 Zam 120 2,000 2400
15 2200 2800 3000 120 2000 2400
16 2400 2200 3700 120 2000 2400
17 2400 2200 3700 120 2000 2400
18 2400 2200 3700 120 2000 2400
13-20 2B00 230 3000 2000 2200 2400
21-15 2400 =11 30m 20m 2200 240
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1 Routledge

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)

 15% A

67 kg —— 1.005kg/week —— 4.02 kg/month

5(S1): S73-S82

2007; 2

Sciences,

al of Sports

FLAVIA MEYER', HELEN O’CONNOR?, & SUSAN M. SHIRREFFS>

Nutrition for the young athlete

Fourn
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Protein intake and nitrogen balance in male non-active

Youth Athlete Development and Nutrition

adolescents and soccer players

 Protein should be consumed at breakfast to shift whole-body protein balance from a negative
1.57 g kg! day?! into a positive state, and moderate doses of protein (0.22-0.33 g kg per meal/ snack)

should be consumed every 3-4 hours throughout the day. The equivalent of ~1.5
g-kg'l-day'i 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.
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Average number of daily training hours

Light

Sport nutrition for young athletes
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DIETARY REFERENCE INTAKES

FOR

Energy, Carbohydrate,
Fiber, Fal, Fatty Acids,

Cholesterol, Protein,

and Amino Acids

FAT
25-35% TEL
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Children Advantage* on Thermoregulation Children Disadvantage* on Thermoregulation

Higher body surface area to body mass ratio (more efficient "dry" | |
s Lower rate of sweating (less heat loss by evaporation)
heat dissipation)

Lower rate of sweating (prevents a greater decrease in plasma Less effective at transferring heat from the central core (muscle,

volume) brain,etc) to the periphery (skin)

Higher peripheral blood flow in the heat (facilitates heat , , _ , .
Higher internal heat production, through a higher energy cost of locomotion.

Children's thermoregulation during exercise in the heat: a revisit.

dissipation)
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Sports Dietitians Australia position statement: sports
nutrition for the adolescent athlete

400-600 mL
2-3 h before

ac;qdemiq
clinica
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'-\
‘DURING'
\ Y

QQ reduce body weight
loss to between 0
and 2%

100-250 mL every
20 min

450-675 mL for every
0.5 kg of body mass lost
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Sports Dietitians Australia position statement: sports
nutrition for the adolescent athlete

moderate-to-high
intensity exercise > - e
60 mm (6% Carbohydrate drlﬂk |e' a CommerCla[ Gastrointestina 1scomiort uring intermittent

high-intensity exercise: effect of carbohydrate-

sports drink because drinks with a higher electrolyte beverage
carbohydrate content (8%) have been shown
to increase gastrointestinal discomfort in
both male and female adolescents)

30-60 g/h carbohydrates

academia Curso Avancado em
A clinica Nutric&o Pedidtrica
espregueira

... dos -9 (meses) aos 18 (anos)



@ TEMPO DE COMPETICAO

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
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ACUTE FUELLING STRATEGIES - these guidelines promote high carbohydrate availability to promote optimal perfformance in competition or key training sessions

S General fuelling up » Preparation for events = 90 min 7-12 g/kg per 24 h as for » Athletes may choose carbohydrate-rich sources that are low in
=9 exercise daily fuel needs fiberfresidue and easily consumed 10 ensure that fuel targats are
2 = Garbohydrate loading » Preparation for events = 90 min of 36—48 h of 1012 9Ky body met, and to meet goals for gut comfort or lighter “racing weight”.
= E sustained/intermittent exercise weight per 24 h
- O Speedy refuelling » <8 h recovery between 2 fuel 1-1.2 g/kg/h for first 4 h then  « There may be benefits in consuming small regular snacks
i ﬂ: ’;:,: demanding sessions resume daily fuel needs s Carbohydrate rich foods and drink may help to ensure that
g e fuel targets are met.
= = EJ Pre-event fuelling » Before exercise = 60 min 1-4 g/kn consumed 1—4 h « Timing, amount and type of carbohydrate foods and drinks should
6 «® o before exercise be chosen to suit the practical needs of the event and individual
= - preferences/experiences.
g = « Choices high in fatproteinfiber may need to be avoided to
s = reduce risk of gastrointestinal issues during the event.
(@] = o Low glycemic index choices may provide a more sustained source
3 s of fuel for situations where carbohydrate cannot be consumed
< = during exercise.
] Z. During brief exercise = <45 min Mot needed
% During sustained high intensity » 45-75 min Small amodunts including o A range of drinks and sports products can provide easily
EXErCise maouth rinse consumed carbohydrate.
» The frequent contact of carbohydrate with the mouth and
oral cavity can stimulate parts of the brain and central nerous
system to enhance perceptions of well-being and increase
self-chosen work outputs.
o During endurance exercise «1-25h 30-60 g/ » Carbohydrate intake provides a source of fuel for the muscle to
i including “stop and start” sports supplement endogenous stores.
f « Opportunities to consume foods and drinks vary according to the
a rules and nature of each sport.
g » A range of everyday dietary choices and specialised sports
: products ranging in form fram liquid to solid may be useful
E "z" =B 7 « The athlete should practice to find a refuelling plan that suits their
we 7 ¢ individual goals including hydration needs and gut comfort.
a8 55 = During ultra-endurance exercise =253 h Up to 90 g/h » A5 above.
gﬁ 5 . » Higher intakes of carbohydrate are associated with better
gk -2 = performance.
‘E-'% z S _ » Products providing multiple transportable carbohyd rates
% & 25 ¢ {Glucose:fructose mixtures) achieve high rates of oxidation of
9% =z 3 carbohydrate consumed during exercise.
academia Cursc.: evang:a.c!o em
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ACUTE FUELLING STRATEGIES - these guidelines promote high carbohydrate availability to promote optimal performance in competition or key training sessions

General fuelling up » Preparation for events =< 90 min 712 g/kg per 24 h as for » Athletes may choose carbohydrate-rich sources that are low in
exercise daily fuel needs fiberfresidue and easily consumed to ensure that fuel targets are
CGarbohvdrate loading » Preparation for events = 90 min of 36—48 h of 1012 g/'ko body met, and to meet goals for gut comfort or lighter “racing weight".
sustained/intermittent exercise weight per 24 h
Speedy refuelling » =8 h recovery between 2 fuel 1-1.2 a/kg/h for first 4 h then = There may be benefits in consuming small regular snacks
Q0 @ demanding sessions resume daily fuel neads » Carbohydrate rich foods and drink may help to ensure that
= ¢ fuel targets are met.
2 5 Pre-gvent fuelling » Before exercise = 60 min 1-4 g/'kg consumed 1-4 h « Timing, amount and type of carbohydrate foods and drinks should
i — before exercise be chosen to suit the practical needs of the event and individual
; E preferences/experiences.
2 NR= » Choices high in fatproteinfiber may need to be avoided to
] = “f_: reduce risk of gastrointestinal issues during the event.
= 5 o o Low glycemic index choices may provide a more sustained source
% : = of fuel for situations where carbohydrate cannot be consumead
) - during exercise.
§ = During brief exercise e <45 min Not needed
(@) fw During sustained high intensity o 45-75 min Small amounts including o A range of drinks and sports products can provide easily
3 - EXEFCISE mouth rinse consumed carbohydrate.
< = » The frequent contact of carbohydrate with the mouth and
§ Z oral cavity can stimulate parts of the brain and central nervous
n system to enhance perceptions of well-being and increase
4y Sz ¢
B 22 -
3@ 50 Z
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Exemplo: jogo as 11h00

« Sublb
* 02 Kg

Pequeno-almogo (1h30 antes)

124 g HC
(2 g HC/kq)

Pequeno-almoco

-

NW~Z

Intervalo

-

NWZ

Pds-Jogo

80 g

~30g HC

2 fatias

80 g

S {

e @ F

2 fatias



Exemplo: jogo as 11h00

* Sublb
* 02 Kg

« 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.
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Exemplo: jogo as 11h00 Pequeno-almogo Naw,
80 g ¢ fatias 80 g 2 fatias
 Sublb _
1P\
. 62 kg 7
) Interval
Pequeno-almogo (1h30 antes) ntervalo 300 HC

124 g HC A0

(2 g HC/kq) N g

A , 3 . &

Pos Jogo 28 g P + 58 g HC P6s-Jogo , E{Ess,‘ﬁe_ Q./ ~

Almogo 60 g P + 140 g HC Almoco

74 g (03 g P/kg * 4h)
198 g (0.8 g HC/kg * 4h)




v" sufficient training load

Sports Dietitians Australia position statement: sports 5/70'
putton forthe adotescentathiere v supplementation is supervised by
an adult o
and
> v supplement intake represents

optimization of sports
performance, with no reported
Ergogenic Aids adverse effects

(only postoubescent)

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

or

v" there is no adult to supervise

or -

v

v’ there is no evidence of the
supplement’s safety
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Sports Dietitians Australia position statement: sports
nutrition for the adolescent athlete

v' deficiency
> or _—
v' tried to improve dietary habits
Nutritional Supplements
v" no deficiency
or
> '
v" no attempt to improve
dietary habits
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Yes No Yes, but
Multivitamins !Every gther day an.d after_ PRE and POST
trying to improve eating habits
Magnesium PRE and POST
If a low consumption
- PRE and POST
Omega-3 FA of fish is found an
Vitamin D When deficiency is observed PRE and POST
Vitamin C .
0.1 g/kg of body weight
Creatine or 3to 5 g/day POST
3 mg kg-1day-1 maximum
Caffeine daily dose
Limit caffeine intake during POST
the week and save
it for just before the competition
Sodium

bicarbonate

Nitrate

B-alanine

Tart-cherry

POST

PRE - prepubescent | POST - postpubescent



Yes No Yes, but

Ifitis necessary to meet
protein requirements

Whey Protein PRE and POST

Sports Beverages PRE and POST

. Attention to the caffeine dosage
Energetic Beverages POST

If deficiency is observed

Iron
PRE - prepubescent | POST - postpubescent
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food plan

[ |

nutritional counseling

)\ ] I
\ [ 1
BMI (kg/m¥), WG, (cm), WIRH B (kg/m¥), WC (cm), WIRH, MG | BMI (kg/m¥), MM (kg), SMG

—
(: — : \
qgualitative suggestion |

annn

i

MENU

annnnn

)
meal planning for competition

8
% x ( erqgogenic aids |

nutritional supplements

peak height velocity

| | | | | | | | |
U7 ug U9 U0 U1l U2 U3 U4 U5 U6 U17  U18

oy 7y 8y 9y 10y 11y 12y 13y 14y 15y 16y 17y



A

o o
I:E_l_a] Meetings with registered Dietitian for individualised education following dietary assessments.

ﬁ
i
v~

'00
o
@

ac;ademia
clinica
espregueira

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

hlete and parent interactive supermarket tour.

Access to reqular nutritional support.

Monitoring of body mass.

Individual and group feedback on dietary intake.

Free and discounted food and batch-tested food/supplements.
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Educational lecture or session
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Review ? J Nutr Educ Behav. 201

Factors Influencing Efficacy of Nutrition Education
Interventions: A Systematic Review

Results: Efficacy of nutrition education interventions depended on major factors: interventions that lasted 25 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.
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Lead Article

Factors that contribute to effective nutrition education O
interventions in children: a systematic review O

Mary W. Murimi, Ana Florencia Moyeda-Carabaza, Bong Nguyen, Sanjoy Saha, Ruhul Amin, and
Valentine Njike

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.
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Lead Article

Factors that contribute to effective nutrition education O
interventions in children: a systematic review O

ary W. Murimi, Ana Florencia Moyeda-Carabaza, Bong Nguyen, Sanjoy Saha, Ruhul Amin, and
Valentine Njike

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 5™ grade students completed a word scramble and prepared a group oral report about food qualities and health benefits,
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Lead Article

Factors that contribute to effective nutrition education O
interventions in children: a systematic review O
‘\.r‘l)!.;nu:n;l.iil;.fd_:

irimi, Ana Florencia Moyeda-Carabaza, Bong Nguyen, Sanjoy Saha, Ruhul Amin, and

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.
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HHS Public Access
£

Author manuscript 0 ‘@’
Int J Med Inform. Author manuscript; available in PMC 2020 January 27.

Published in final edited form as:
Int J Med Inform. 2018 December ; 120: 77-91. doi:10.1016/.ijmedinf.2018.10.001.

The use of social media in nutrition interventions for
adolescents and young adults—A systematic review

Michelle M. Chau’, Marissa Burgermaster', Lena Mamykina o @
Department of Biomedical Informatics, Columbia University, 622 West 166th Street, PH-20, New

York, NY, 10032, United States

o
@

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.

and

Table 1

Participant engagement with education material.

/e Dietary Habits, Knowledge,

Week Topic Views/Downloads of Fact Sheets Views/Downloads of Education Videos
g 1 Hydration 6 11
;%Eg 2 Body composition 144 6
:é é 3 Supplements 52 7
E: z 4 Nutrition across a training week 2 7
% ':“E 5 Event nutrition 6 3
:E é 6 Nutrition for optimal recovery e -
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Obrigada pela atenc¢ao.
maria.roriz.nutricionista@gmail.com
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