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The Epidemiologic Transition
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Medical Complications of Childhood Obesity

Psychosociall 2%

Poor selfesteem e Neurological”!
Depression Pseudotumaor cerebri

Eating disorders

Pulmonary”?-4
Sleep apnoea
Asthma Cardiovascular®=4
Exercise intolerance Dyslipidasmia
Hypertension

- - Coagulopathy
Gastrointestinal?’.2t Chronie inflammation

Gallstones 4 _
Steatohepatitis Endothelial dysfunction

Glomerulosclerosis

Endocrinei? 35

Musculoskeletal® ¢ Type 2 diabetes
lipped capital femoral epiphysis Precocious puberty _
Blount's disease Polycystic ovary syndrome (girls
Forearm fracture Hypogonadism (boys)
Flat feet

Ebbeling et al., Lancet 2002



The U.S. Childhood Obesity Epidemic

Parcentage

1963 1966~ 1971- 1976~ 1968- 1999- 2001= 2003 2005-
1965 1970 1974 1980 1994 2000 2002 2004 2006

® 2-5 Years of Age
® 6-11 Years of Age
® 12-19 Years of Age

US DHHS, 2001; Hedley et al., 2004; Ogden et al., 2006, 2008




Obesity Increasing in Children Worldwide
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1871-74 to 19939
4-13% (3-3)
12-19 years
1971-74 to 1999
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Haiti®
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Costa Rica®
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Chile®
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Weight-for-haight
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England?
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1984 to 1954
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China3
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1997 to 19497
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1018 years
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Japan?®

10 years

1970 10 1996

Boys: =4% to about 105 [2-5)

o Girls: about 4% to about 9% (2-3)
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Brazil?
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1974 to 1947
4.8-17.4% (3-8}
10-18 years
1974 to 1987
3-T-12-6% (3-4)
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Morocoo®
0-5 wears
1987 to 1992
2.7-5.8% [ 2-5)

Weight-forheight
=2 5D from median

Ghana®

03 years

1088 to 1993-94
0.5-1-9% (3-8)

Waight-for-heaight
=2 50 from median

Ebbeling et al., Lancet 2002

Egypt®
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Australia?
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Obesity Epidemic in Younger Children

Including Infants

o DAmontls , e 24-71 months
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Message

* The obesity epidemic includes even our
youngest children

— Prevention must start early
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Questions

* To what extent is growth in early infancy
associated with later obesity and its
consequences, including diabetes?

* Do these associations apply in low- and




Weight gain in early infancy
predicts later obesity

« Systematic Reviews

— Ong & Loos, Acta Paediatr 2006
— Monteiro & Victora, Obes Rev 2005

— N O =2 |\ /




SWEDES study shows
weight gain 0-6 mo
associated with ]
fat mass and waist -

circumference at 17 y
(also BMI and FFM)

“no change” = "
A SD -.0.67 to + 0.67

Ekelund et al, Am J Clin Nutr 2006; 83:324 | SR eETY



...and with clustered metabolic risk score
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Ekelund et al. J Clin Endocrinol Metab 2007;92:98-103



Project Viva
A Study of Health for the Next Generation

* An NIH-funded prospective cohort study
of pregnant women and their offspring

— To study pre- and peri-natal influences on
outcomes of infancy, childhood, adulthood
* Pregnancy—preterm birth, fetal growth, PE, GDM

» Childhood—growth/obesity, CVD risk factors,
asthma/atopy, cognition/behavior

* In moms, postpartum weight retention, depression
— Currently completing 7-year visits



Infa nt Grqwth ‘g((

Project Viva

* Measured weight and length at birth at
and 6 months

WEFL z-score at 6 months adjusted for WFL




Weight-for-length gain in 15t 6 m

predicts higher 3-y obesity and BP

BMI >95th -
%oile w

Taveras et al,
Pediatrics 2009; IiES:
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Weight-for-length gain in 15t 6 m

predicts higher 3-y obesity and BP
BM| >95th -

Yeoile 4
Taveras et al, Lz

Pediatrics 2009; Iiks:
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Belfort et al.,
- J Pediatr 2007;
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Summary

Weight gain in 1t months of life
...In most studies first 3-6 months...




Biological Plausibility

Weight gain in
the first few mo
IS primarily gain
in fat, whereas
fat-free mass
accumulates
preferentially
after that age

K Ellis et al.



What are the determinants of

infant growth?
...that also predict later obesity




Perinatal hormonal
milieu

Early infancy
weight gain

Obesity




Cord blood leptin predicts lower
3-year BMI z-score

Mantzoros et al. Pediatrics 2009;123:682-689



Modifiable Predictors of Childhood Obesity
Which ones also predict early infancy weight (WFL) gain?
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Maternal Placental CRH BW/GA z CB Leptin CB Adiponectin
Smoking (pg/ml) (10 ng/ml) (10 pg/ml)

M. Parker et al., J Pediatr in press



Perinatal hormones
(esp. leptin)

Early infancy
weight gain

Obesity




Summary
Developed countries

* Weight gain in early infancy strongly
predicts later obesity and cardio-
metabolic risk factors




Does infant weight gain predict obesity
In low/middle income countries?

e Consortium on Health Oriented Research in
Transitional Societies (COHORTS)

— 1982 Pelotas (Brazil) Birth Cohort




Infant weight gain and obesity-
metabolic-CV outcomes

* In COHORTS, weight gain in first 2 y
of life predicts

— Better schoolinc




Timing of growth effects different in
lower v. higher income settings?

* Possible, but

— In COHORTS, gain in length in 15t two
years predicts adult stature, and




Length/height-for-age z-score in childhood
Stratlfled by thirds of attalned adult height

Philippines South Africa
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Stein et al. Am J Hum Biol 2010: 22:353-359



Stunting & overweight now
more common than
wasting in N.E. Brazill

able. Prevalence of extreme anthropometric measurements in children under five years. State of Alagoas, Northeastern
Brazil, 2006.

Underweight® Wasti ngh Stunting® wa—;-m-Eightd
{%a) Vo) (%0} (9]

=6 2.0 2.5 7.4 9.9
b.1to 12 5.1 0.0 10.3 12.6
12,1 to 24 3.0 1.5 12.1 11.5
24.1 1o 36 2.2 0.4 14.1 8.3
30,1 to 48 24, 2.1 1.2 7.9 9.5
48.1 to 60 3.7 1.9 8.1 5.6
Total 2.9 1.2 10.4 9.7

Age (months)

' Weight-for-age z-score < - 2

b Weight-for-height z-score < — 2
“ Height-for-age z-score < — 2

4 Weight-for-height z-score > 2

Ferreira & Luciano, Rev Saude Publica Epub Feb 26, 2010




Timing of growth effects different in
lower v. higher income settings?

» Possible, but
— In COHORTS, gain in length in 1st two




BMI gain predicts 4-year metabolic score
(Waist/height, glucose, insulin, TG, HDL-C), but not
HOMA-IR or TC:HDL-C in Chile

Metabolic
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Corvalan, C. et al. Am J Clin Nutr 2009;90:547-555
Chilean National Nursery School Council Program



Lower initial BMI & steeper child

trajectory predicts IGT or DM in India
compared with cohort as a whole (0.0)
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Bhargava, et al., NEJM 2004; India



Reduce Excessive Infant Weight Gain?

» What is optimal weight gain?
« Could be different for different kids




Weight (WFL) gain in early infancy does
not predict 3-year cognition

5 6 7
Decile of infant-weight z score at 6 mo

Belfort, M. B. et al. Pediatrics 2008;122:¢689-¢695



Reduce Infant Weight Gain”?

* What is optimal weight gain?
 Could be different for different kids




Research Directions

 Linear growth v. excessive weight gain
* Body composition
— Techniques appropriate for longitudinal




Clinical/Public Health/Policy
Implications

» Optimal gain in length in first 2 years
— Nutrition, infection
Do not overfeed term SGA infants
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