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lagdiu (nFu) 3.5 1.6 0.2
ADLARLNATAR (NTN) 13 8 1
Aastulawmsm (nSN) 4.7 4.9 4.9
Tishu (nF) 3.0 3.4 3.3
‘wé’qmu (LARDS) 62 47 34
LARLTAN (HARNTHN) 109 112 114
WHUA (NAFNTN) 0.05 0.05 0

ANULA (AAANTN) 59 22 0



/({_T’ﬁ,> o o ®
Mahidol University © RAMATHIBODI
\\*; :) Faculty of Medicine j‘& PEDIATRIC ENDOCRINOLOGY
N6 Ramathibodi Hospital 1, ‘.h Smart PedEndo > Rama

Prolonged Milk Avoidance and Stature

» 46 Children, aged 8.1+2.0 y, low Ca intake
(445+236 mg/d): short stature, increased BMI,
poor skeletons

= 2-year follow-up following increases in milk
consumption and Ca intake (625+245 mg/d)
> Some catch-up in height, but still shorter
(Z-score -0.39+1.14)

Rockell, et al. Osteoporos Int 2005;16:1016-23.



Effects of Ca Intake on Height and Bone

Spontaneous Ca intake

Variables <8556 mgld >8556 mgld
Placebo Placebo
(N =36) (N=31)
(ool '©  694(16) 1238(56)* 1175(64) 1805 (54)*

AHt(cmly)  4.7(0.2) 5.2(0.2) 5.3(0.2) 5.1(0.2)
A Wt (kgly) 3.2(0.2) 3.3(0.2) 3.8(0.3) 3.3(0.2)
ABMC (mgly) 604 (40) 729 (44)* 685(43) 694 (35)

(AmBrgg;g)afea 58.7 (3.7) 67.8(2.8)* 64.7(4.1) 62.9(3.2)

BMC, bone mineral content Data in mean (SE), *p<0.05
i RAMATHIBODI Bonjour, et al. J Clin Invest 1997;99:1287-94.
h, R L



Anthropometrics according to Ca Intake

Adequate Ca Inadequate Ca
Variables 1,081+233 mg/day | 649+118 mg/day

(N=873, 74%) (N =303, 26%)
Weight status, N (%)
Underweight 53 (6.1) 16 (5.3)
Normoweight 472 (54.1) 173 (57.1)
Overweight 181 (20.7) 59 (19.5)
Obesity 167 (19.1) 55 (18.1)
Weight Z-score 1.11 (1.24) 1.07 (1.31)
BMI Z-score 0.88 (2.24) 0.90 (1.33)

*P<0.05

. RAMATHIBODI
\‘.‘: DEI oS Rubio-Lépez N, et al. Nutrients 2017;9:E170.



1,176 Spanish Schoolchildren, Aged 6-9 Y

Adequate Ca Inadequate Ca

Variables
1,081+233 mg/day| 649+118 mg/day

(N =873, 74%) (N =303, 26%)
Age (y), mean (SD) 7.4(1.1) 7.4(1.1)

Weight (kg), mean (SD) 30.4 (7.5) 30.3 (7.7)

Height (m), mean (SD) m 1.29 (0.09)*

*P<0.05

Rubio-Lopez N, et al. Nutrients 2017,;9:E170.

. RAMATHIBODI
N Y
i~ >



/4\’_\ ~»u,\,‘ . . .

> Mahidol University ® RAMATHIBODI

*) Faculty of Medicine j* PEDIATRIC ENDOCRINOLOGY
A

Colostrum

(
\

e/ RamathibodiHospital

o~ Smart PedEnde D Rama




g Mahidol University P RAMATHIBODI
> *| Faculty of Medicine 1% PEDIATRIC ENDOCRINOLOGY
' L S

¥/ RamathibodiHospital art PedEndo 2 Rama

LARARSNLASUNATURIY

dauilsznaul lARR&ASN | UNATUAIY

lagiu (5aaaz) 6.7 3.9
Tdshu (sasaz) 14.0 3.1
LANLAA (FR8AL) 2.7 4.9
LAUALDA (AUAY) 6.0 0.09
L5816 (5RUR) 1.1 0.7

AmAuLa (lulasnsu/na.) 205 34



/> Mahidol University - RAMATHIEOD!
\ ) Faculty of Medicine ‘.‘
L %</ Ramathibodi Hospital A

NAADILARDAATNAINIIADAIINES

* FARAATHDNANAULALNITWAIUILDILUALEDAN
LAENILAURTUNTURIGNIILGNLAA
° "Laiﬁ%’mgaﬂ'mﬁum'mgﬂuﬂu
VPN [~ = 1 a 3’ (Y (‘Y [~
* lyinutilutaan 3 1A —> FANNUINUNA LULAN
UNRUNAIUDS

o sidqeNNszAY IGF-1 TUdnNWA



Milk / Colostrum / Calcium and Growth:
Conclusions

1. Optimal Ca/ milk intake throughout
childhood and adolescence is beneficial for

>T Bone mass, bigger and stronger bones
> Statural growth

2. Colostrum per se: no data on beneficial
effect on growth

g Mahidol University P RAMATHIBODI
¥ *) Faculty of Medicine 1* PEDIATRIC ENDOCRINOLOGY
) ‘ ’ S

e/ Ramathibodi Hospital mart PedEndo 2 Rama




Protein and Growth

- Children who received a lower-protein formula
during infancy vs. who had received a higher-
protein infant formula, up to 6 y of age

- Lower weight and BMI
- Height was not different

Koletzko B, et al. Am J Clin Nutr 2009,89:1836-45.
Weber M, et al. Am J Clin Nutr 2014,99:1041-51.

- Higher total protein intake in early childhood is
associated with greater height, weight and BMI

Hoppe C, et al. Am J Clin Nutr 2004, 79:494-501.
Skinner JD, et al. Int J Obes Relat Metab Disord 2004,28:476-82.

. . RAMATHIBODI
W o



Mean Z-scores (95%Cls) for Weight and Length

Lower
W [ ]
protein

1.3 6 12 24 Higher
*protein

-=-Breastfed

24

@ el Koletzko B, et al. Am J Clin Nutr 2009;89:1836-45.



Protein and Height: Conclusions

Children with PEM, low protein diet

Stunted growth due to low IGF-1

Optimal protein intake is essential
for optimal growth

But high protein diet does not cause
overgrowth

/. Mahidol University . —
(+ :-/) FFFFFF y of Medicine % ’

e/ Ramathibodi Hospital
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Zn Supplementation on Growth

»>Meta-analysis: 16 high quality studies

»>Linear growth in children <5 y of age in
developing countries

»>Zn 10 mg/day for 24 wk led to a net gain of 0.37
(+0.25) cm compared to placebo

»>Zn supplementation has a positive effect on
linear growth, esp. stunted children

Imdad, et al. BMC Public Health 2011,11(Suppl 3):S22.
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Zinc and Growth: Conclusions

- Effect of Zn on growth in infancy and early
childhood is small and may not be beneficial,
particularly if it is not balanced with the
addition of other micronutrients

- In early infancy, Zn concentration in breast milk
and Zn absorption are both relatively high
(sufficient Zn intake), Zn supplementation may
lead to a nutrient imbalance by inhibiting
absorption of Fe and copper

Locks LM, etal. Am J Clin Nutr 2016;103:910-8.
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Growth and Competitive Sports

= 184 Children, aged 9-13 y

= Competitive swimming, tennis, handball and
gymnastics

= No change in height SDS between ages 2-4 and
9-13 for any of the groups

= Type of sports and hours of training per wk had
no effect on height SDS

Damsgaard R, et al. Med Sci Sports Exerc 2000;32:1698-703.
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Growth of Adolescent Female Athletes

= 81 Gymnasts, 60 swimmers, 81 tennis
players

= Aged 8-19 years
* 110 attained final adult height
> No effect on final adult height

Erlandson, et al. Med Sci Sports Exerc 2008;40:34-42.



Physical Activity and Height Loss through
Aging
2,045 Elderly at their 70s (35-55 y in 1965,
re-measured in 1995)

Activity Height loss (cm)
Moderate vigorous activity 2.6+0.5 3.4+0.7
throughout life

Moderate vigorous activity started 3.1+0.4 3.5+0.8
~age 40

Active as young adults, then 5.3+0.4 6.0+0.5
stopped
Never exercise throughout life 5.56+0.5 6.5+0.7

&) RAMATHIBODI Sagiv, et al. Gerontology 2000,46:266-70.

“.. PEDIATR
\‘»—/ g, Smart PedEnde 2 Rama
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' Sports and Growth: Conclusuons

> Intensive endurance training during
childhood and adolescence does not
influence stature and body mass

» Constitutional factors are of importance for
choice of sports in children

> Exercise builds stronger and bigger bones
but not longer bones
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Sleep and Growth

- No association between sleep duration and
growth variables in 1-10-year-old, 5-11-year-

old and 12-16-year-old children

Jenni OG, et al. Pediatrics 2007;120:e769-76.
Gulliford M, et al. Arch Dis Child 1990,65:119-22.
Knutson KL. Am J Hum Biol 2005;17:418-24.



gn Mahidol University ° RAMATHIBODI
\, ‘) Faculty of Medicine % PEDIATRIC ENDOCRINOLOGY
\ 5 ’ Ramathibodi HOSpita| / ? i~ Smart PedEnde D Rama

Sleep and Growth: Conclusions

> Sleep duration during early and middle
childhood shows large variability among
children

> Variation in sleep duration between children
is unlikely to have an important influence on
growth
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