Does (rapid) early weight gain
cause adult disease and obesity?

Ines M. Anchondo DrPH, RD, CSP
Ellyn Satter, MS, RD, LCSW, BCD

February 21, 2013

Objectives

« Explain what is rapid early infant weight gain

» Describe how rapid early infant weight gain
relates to childhood obesity and risk of disease
later in life.

+ Examine rapid early infant weight gain and
growth patterns to determine typical growth
distortions.

* Describe the implications of this research for the
clinician, researcher, and parent.
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What does the literature have
to say about rapid early
infant weight gain and its
consequences?

© Ellyn Satter, 2013 3

Ines ML Anehoeds DePH, 0, €SP

Poes (rapid) sarly weight gain

pute adult divease and obezity?

‘= s M. Anchondo DrPH, R, CSP
P ——

pn

SIGAE W poaied data s B ishe

Bouhoun Noust 225

Chebrd

s oy g e 12 e atnd S P, bt nitee vl

fonct pesarsy chikdiuocd s et ot  highar ritk han do guins at
Enkaaon 2006

Bapc sty wasght guin

© Ellyn Satter, 2013

W/A > 90" percentile at 6 weeks, 3
mo, and 6 mo of age

Ong et al. 2000 >0.67 1 in W/A z-score at birth, 2 y,
and 5y
Stettler et al. 2003 >1.00 T in W/A z-score at 4 mo, 12

Baird et al. 2005 Obesity definition varied - measured
between 3 months and 2 years of age

Stettler et al. 2005 Change in W/A z score between 8 d.
and 112 d of age

Leunissen et al. 2009 Change in W/A z score > 0.5 z score
in first 3 mo 5

FIGURE 10,11 BELL.SHAPED CURVE

Percentiles and z-scores (standard deviations) of any

y distributed pog ion. (Mean z-score = 0.)
50,00 Percersis
= .15
157, sa13

5.0 Pascensio 36,0 Puscacsla

20 Bercerals 910 Pasarsis

| L T T Tt
45 48 A5 A BE G0 8 b AF 00 A5 18 15 RO 26 A0 AF 40 4F

Z-scores (Standard Deviations)




¢ L
LA

W/A =90t
percentile at 6
weeks, 3 mo, and 6
mo of age

Obesity measured
between 3 mo and
2 yr of age
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*  W/A zscore T between 8 d and 112 d of age
* >0.5W/A zscore T in first 3 mo
* >0.67 W/A z-score T at birth, 2 yr, and 5 yr

. @%111 yé)gaxg{%ﬁscom 1 inat4 mo, 12 mo, and 7 yr
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*  W/A zscore T between 8 d and 112 d of age
* >0.5 W/A zscore 1 in first 3 mo
*  >0.67 W/A z-score 1 at birth, 2 yr, and 5 yr

. ©%111 y.rpgm\zlr{%ﬁscore T inat 4 mo, 12 mo, and 7 yr

W/A =90t
percentile at 6
weeks, 3 mo, and 6
mo of age

Obesity measured
between 3 mo and
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*  W/A zscore T between 8 d and 112 d of age

* >0.5 W/A zscore 1 in first 3 mo

*  >0.67 W/A z-score 1 at birth, 2 yr, and 5 yr

+ >1.00 W/A z-score T in at 4 mo, 12 mo, and 7 yr
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*  W/A zscore T between 8 d and 112 d of age

+ >0.5 W/A zscore T in first 3 mo

* >0.67 W/A z-score T at birth, 2 yr, and 5 yr

+ >1.00 W/A z-score T in at 4 mo, 12 mo, and 7 yr

Chandra W/A 0-24 MO W/A > 90"
percentile at 6
weeks, 3 mo, and 6
mo of age

Obesity measured

between 3 mo and
2 yr of age
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+  W/A zscore T between 8 d and 112 d of age
* >0.5W/A zscore T in first 3 mo
*  >0.67 W/A z-score 1 at birth, 2 yr, and 5 yr

+  >1.00 W/A z-score 1 in at 4 mo, 12 mo, and 7 yr
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Rapid early infant weight gain
Correlations with adult disease

« CVD

» High Blood Pressure
* Insulin Resistance

*  Obesity
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Rapid early infant weight gain
Cardiovascular disease
Lipid profile

Leunissen et al. (2009)

Significant association between rapid early weight
gain (first 3 mo.) and several cardiovascular risk
factors.

Kajantie et al. (2008)

Significant association between rapid early weight
gain (first 6 mo.) and higher HDL and lower LDL,
VLDL, etc.
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Rapid early infant weight gain
Cardiovascular disease
C-reactive protein (CRP)
Nazmi et al. (2009)

* Weight gain during first year of life associates
with high CRP in women.

» Large study of Brazilian adults.

©Ellyn Satter, 2013




Rapid early infant weight gain
High Blood Pressure

Jarvelin et al. (1966)
Catch-up weight related to blood pressure.
Ekelund et al. (2007)

Rapid weight gain 0-6 mo. relates to high blood
pressure at 17 years of age.

Adair et al. (2009)

Increased risk of high blood pressure for each period
of weight gain in infancy and childhood.

This association was no longer significant after
adjustment for adult height.
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Rapid early infant weight gain
High Blood Pressure

Leunissen et al. (2009)

No effect of rapid early weight gain on BP at 21
years.

Law et al. (2002)

No association between weight gain during 15t
year of life and BP at 22 years.
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LBW and risk of CVD

Barker (1993)

LBW (due to SGA or preterm birth) associates with high
cardiovascular disease risk.

Singhal et al. (2007)

Rapid infant weight gain in SGA, promoted by nutrient-
enriched diet PROGRAMS children for high blood
pressure.

Leunissen et al. (2009)

LBW and SGA corrected for gestational age do not
correlate with cardiovascular disease later in life.
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Preterm and risk of CVD
Kerkhof et al. (2012)

Individuals born preterm had higher unadjusted
BP and heart rate.

No association when adjusted for HR
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Cardiovascular disease and high
blood pressure:

What does all of this mean?
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Rapid early infant weight gain
Correlations with adult disease
Insulin resistance

Leunissen et al. (2009)

Rapid early weight gain in first 3 mo. associates with
decreased insulin sensitivity.

Eriksson et al. (2003)(2006)
High weight & length: birth-3 mo & -6 mo. relates to
decreases prevalence of insulin resistance and
incidence of T2DM.
Low weight gain birth to 2 years of age increases
risk of T2DM.
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Rapid early infant weight gain
Correlations with adult disease
Insulin resistance

Kerkhof et al. (2012)

Higher early weight gain (0-3 mo) associated with
several cardiovascular disease risk factors.

Norris et al. (2012)

Lower BW & fast weight gain 24-48 mo associated
with insulin resistance.
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Rapid early infant weight gain

Correlations with adult disease
Insulin resistance

Fabricius-Bjerre et al. (2011)

Rapid early weight gain in first 3 mo.

associates with impaired glucose metabolism.
Singhal et al. (2003)

Adolescents born preterm (also healthy babies), fed
nutrient enriched diets, and with higher weight
gain at 2 weeks of age had more insulin
resistance.
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Rapid early infant weight gain
Correlations with adult disease

Insulin resistance
Woods et al. (2002)

Insulin resistance also occurs in short SGA who
did not achieve catch up growth.
Bouhours Nouet et al. (2009)
HBW babies had higher adiponectin, insulin
sensitivity, and lower insulin resistance.
Larnkjaer et al. (2010)
There is NO association between infant weight and
insulin resistance in adolescence.
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Rapid early infant weight gain
Reality check

» Rapid weight gain definition is arbitrary
 Risk may not be reality

* Outcomes and measures not abnormal but only
shifted

 Studies: epidemiological observational

» Confounding factors and systematic bias not
always considered

« Differences in follow up age and study populations
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Rapid early infant weight gain
Positive effects

Horta et al. (2009)
Brazilian women with rapid weight gain in first
20 mo. of life delivered higher birth weight
infants.
Martorell et al. (2010)
Weight gain in first 2 years of life associates with
longer schooling and lower rate of school
failure.
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We must lose what we think we
know so that we can come to see
what we least expect.

Christopher Kimball
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The strongest determinant of size
and shape is genetics.
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What are clinicians to do about
rapid early infant weight gain?
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Rapid early infant weight gain

Conclusion

* Inconsistent and uncertain definition of rapid early
weight gain

* Inconsistent and uncertain about the time period of
early weight gain

* Ignoring Feeding Dynamics as determinants of
early weight gain

* Ignoring methodological issues

© Ellyn Satter, 2013 33

Rapid early infant weight gain

Conclusion

* Incorrect assumption that rapid early weight gain is
maladaptive

* Genetic basis of weight gain, growth ignored

* Feeding dynamics not considered in assessing
weight gain
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s beneficial for lomg as two years in malnourished children
., i el and cam allow for conplete carchup in linear
erse metabolic growth."*
ood. ' The amalyses

of large epidemiclogical databases have Catehug growth or weight acceberation”
suggested that infants and children who Preterm infants are generally offered
show rapid early weight gain ane enriched hmman milk and'or high
predisposed to the development of obesity, protein/calorie mfast forumila. Beyonsd that,
type 2 disbetes, and cardiovascular disexse by definition in this paper, catclup growtl is
Rater in life* child driven and is achieved by adlwering to

tlse Satter Feeding Dynamics Model
ifdSatter). In contrast, weight acceleration
appeans to be driven by prescriptive feeding
by getting the infant to eat certain amounts
achieve a defined energy intake While

the child crosses growth percentiles with
sither, percentile cross

2 with carclusp

llowing correction of growth tends o show 3 secoth contimmtion
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