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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.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 itsinfant weight gain and its 
consequences?
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Researcher Rapid Early Weight Gain 
Definition

Eid et al. 1970 W/A ≥ 90th percentile at 6 weeks, 3 
mo, and 6 mo of age

Ong et al. 2000 ≥ 0.67  in W/A  z-score at birth, 2 y, 
and 5 y

Stettler et al. 2003 ≥ 1.00  in W/A z-score at 4 mo, 12 
d 7mo, and 7 y

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© Ellyn Satter, 2013 6© Ellyn Satter, 2013



Adele W/A 0-22 MO W/A ≥ 90th

percentile at 6 
weeks, 3 mo, and 6 
mo of age

7

Obesity measured 
between 3 mo and 
2 yr of age 
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Adele

• W/A z score  between 8 d and 112 d of age 

• > 0.5 W/A z score  in first 3 mo

• ≥ 0.67 W/A z-score  at birth, 2 yr, and 5 yr 

• ≥ 1.00 W/A z-score  in at 4 mo, 12 mo, and 7 yr 
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Adele

• W/A z score  between 8 d and 112 d of age 

• > 0.5 W/A z score  in first 3 mo

• ≥ 0.67 W/A z-score  at birth, 2 yr, and 5 yr 

• ≥ 1.00 W/A z-score  in at 4 mo, 12 mo, and 7 yr 
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Marin W/A 0-22 MO W/A ≥ 90th

percentile at 6 
weeks, 3 mo, and 6 
mo of age
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Obesity measured 
between 3 mo and 
2 yr of age 

© Ellyn Satter, 2013

Marin

• W/A z score  between 8 d and 112 d of age 

• > 0.5 W/A z score  in first 3 mo

• ≥ 0.67 W/A z-score  at birth, 2 yr, and 5 yr 

• ≥ 1.00 W/A z-score  in at 4 mo, 12 mo, and 7 yr 
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Chris W/A 0-36 MO W/A ≥ 90th

percentile at 6 
weeks, 3 mo, and 6 
mo of age

12

Obesity measured 
between 3 mo and 
2 yr of age 
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Chris

• W/A z score  between 8 d and 112 d of age 

• > 0.5 W/A z score  in first 3 mo

• ≥ 0.67 W/A z-score  at birth, 2 yr, and 5 yr 

• ≥ 1.00 W/A z-score  in at 4 mo, 12 mo, and 7 yr 
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Chandra W/A 0-24 MO W/A ≥ 90th

percentile at 6 
weeks, 3 mo, and 6 
mo of age

14

Obesity measured 
between 3 mo and 
2 yr of age 
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Chandra

• W/A z score  between 8 d and 112 d of age 

• > 0.5 W/A z score  in first 3 mo

• ≥ 0.67 W/A z-score  at birth, 2 yr, and 5 yr 

• ≥ 1.00 W/A z-score  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 Pressureg

• 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 g ( )
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 womenwith high CRP in women.

• Large study of Brazilian adults.
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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 
press re at 17 ears of agepressure 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.

L t l (2002)Law et al. (2002)
No association between weight gain during 1st

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-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. 

N i i h dj d f HRNo 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 sensitivitydecreased 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.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 metabolismassociates 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.

B h N l (2009)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 KimballChristopher Kimball
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The strongest determinant of size 
and shape is genetics. 
© Ellyn Satter, 2013

What are clinicians to do about 
rapid early infant weight gain?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 y g g

• Ignoring Feeding Dynamics as determinants of 
early weight gain

• Ignoring methodological issues
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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 assessingFeeding dynamics not considered in assessing 
weight gain
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© Ellyn Satter, 2013 35Catchup growth

http://www.ellynsatter.com/january-2013-family-meals-focus-77-catchup-growth-i-198.html

