
	
  





	
  
Expanding	
  “Dietary	
  Guidelines”	
  to	
  
“Guidelines	
  for	
  Healthy	
  Growth”:	
  	
  
	
  

	
  	
  	
  	
  A	
  paradigm	
  shi=	
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When	
  does	
  “Childhood	
  Obesity”	
  Really	
  Begin?	
  
In	
  the	
  US:	
  15.2%	
  infants	
  are	
  overweight	
  by	
  9	
  mo	
  of	
  age,	
  

and	
  16.7	
  %	
  are	
  obese	
  



Recumbent	
  Weight/Length	
  >	
  95th	
  PercenWle	
  
Among	
  US	
  Children	
  From	
  Birth	
  –	
  2	
  years	
  of	
  Age	
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Undesirable dietary practices associated with 
obesity are already present in infants	
  

•  By two years of age, the child has 
assumed the eating practices of the 
family. 

–  Deming,	
  DM.,	
  et	
  al.,	
  The	
  FASEB	
  J.	
  2012;	
  (abst).	
  
–  Dwyer,	
  JT.,	
  et	
  al.,	
  J	
  Am	
  Diet	
  Assoc,	
  2004.	
  

 

•  By two years of age, BMI is 
predictive of obesity in childhood 
and later life.  

–  Moss, BJ and Yeaton, WH. Am J Health Promotion, 2012. 
–  Harrington, JW., et al., Clinical Pediatrics, 2010. 
–   Stettler, N., et al., Am J Clin Nutr, 2003. 

Siega-­‐Riz,	
  AM.,	
  et	
  al.,	
  J	
  Am	
  Diet	
  Assoc,	
  2010.	
  
Gubbels,	
  JS.,	
  	
  J	
  Pediatr	
  2009.	
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Changing	
  dialogue	
  prioriWes	
  
Childhood	
  Obesity	
  	
  à	
  Infant	
  Obesity	
  



Average	
  Energy	
  (kcal/d)	
  Intakes:	
  FITS	
  2008	
  
Compared	
  to	
  	
  Es5mate	
  Energy	
  Requirements	
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Ajer	
  years	
  of	
  debate	
  regarding	
  infant	
  focused	
  interven5ons,	
  the	
  IOM,	
  NIH,	
  
and	
  the	
  Department	
  of	
  Health	
  and	
  Human	
  Services,	
  now	
  agree…	
  

	
  

“What	
  happens	
  to	
  a	
  child	
  during	
  the	
  first	
  years	
  of	
  life	
  is	
  important	
  to	
  their	
  
current	
  and	
  future	
  health	
  and	
  well-­‐being…	
  into	
  adulthood.	
  However,	
  
na#onal	
  efforts	
  to	
  prevent	
  obesity	
  have	
  not	
  paid	
  enough	
  a5en#on	
  to	
  
infants,	
  toddlers,	
  and	
  preschool	
  children.	
  The	
  commi@ee’s	
  report	
  
highlights	
  the	
  urgent	
  need	
  for	
  early	
  preven#on.”	
  

Changing	
  dialogue	
  prioriWes	
  
Obesity	
  Treatment	
  	
  à	
  	
  Obesity	
  PrevenWon	
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Dietary	
  food	
  group	
  pa_erns	
  are	
  set	
  
very	
  early	
  in	
  life	
  

Deming,	
  DM.	
  et	
  al.,	
  The	
  FASEB	
  J.	
  2012;	
  (abst).	
  



The	
  Need	
  for	
  	
  
“Dietary	
  Guidelines”	
  

•  Nutri5onally	
  and	
  
developmentally	
  
appropriate	
  guidelines	
  
are	
  not	
  existent	
  for	
  
infants	
  0-­‐2	
  years	
  of	
  age.	
  

Changing	
  dialogue	
  prioriWes	
  
Modifying	
  Foods	
  	
  à	
  	
  Modifying	
  the	
  Diet	
  



Addressing	
  the	
  Obesity	
  Epidemic	
  

Opportunity:	
  To	
  address	
  obesity	
  preven5on	
  star5ng	
  in	
  
early	
  life,	
  with	
  all	
  stake	
  holders,	
  in	
  a	
  holis5c	
  way	
  

From  
Foods 

To	
  include	
  

Diet and Behavior 

From Adults & 
Older Children 

To	
  include	
  

Infancy 

The	
  dialogue	
  on	
  a	
  soluWon	
  conWnues	
  to	
  move	
  

12	
  

From  
Observation To	
  include	
   Intervention 

From  
Treatment 

To	
  include	
  

Prevention 



Factors	
  associated	
  with	
  overweight	
  
in	
  Infants	
  and	
  Children	
  

•  Gene5c	
  and	
  epigene5c	
  
–  Including	
  in-­‐utero	
  environment	
  programing	
  
–  Including	
  taste	
  predisposi5on	
  (PROP),	
  metabolic	
  pre-­‐determinants	
  

•  Paren5ng	
  prac5ces	
  directly	
  and	
  indirectly	
  associated	
  to	
  diet	
  and	
  
ac5vity	
  
–  Including	
  breasneeding,	
  infant	
  feeding,	
  sleep,	
  ac5vity,	
  and	
  child	
  

rearing	
  
–  Defines	
  and	
  programs	
  food	
  preferences,	
  future	
  ea5ng	
  pa_erns	
  and	
  

related	
  behaviors	
  
•  Environmental	
  

–  Social	
  and	
  economic	
  dependent	
  	
  e.g.:	
  
•  Food	
  accessibility	
  
•  Media	
  
•  Work	
  related	
  (breasneeding,	
  maternity	
  leave,	
  daycare	
  op5ons)	
  

–  Microbial	
  environment	
  (microbiota,	
  an5bio5cs,	
  mode	
  of	
  delivery)	
  

How	
  do	
  we	
  decide	
  on	
  which	
  factors	
  to	
  build	
  an	
  effec5ve	
  
interven5on	
  for	
  obesity	
  preven5on	
  star5ng	
  in	
  infancy?	
  



ObjecWve:	
  Comprehensively	
  iden5fy	
  ac5onable,	
  modifiable	
  factors	
  associated	
  with	
  
overweight	
  in	
  the	
  first	
  two	
  years	
  of	
  life.	
  
Methods:	
  	
  
•  Complete	
  Database	
  Review:	
  MEDLINE,	
  PubMed,	
  Cochrane	
  Central	
  Register	
  of	
  

Controlled	
  Trials,	
  and	
  Web	
  of	
  Science	
  through	
  September	
  15,	
  2011	
  
•  Search	
  Strategy:	
  All	
  studies	
  indica5ng	
  rela5onship	
  between	
  early	
  weight	
  gain,	
  

overweight,	
  or	
  obesity	
  and	
  gene5c,	
  biologic,	
  dietary,	
  environmental,	
  and	
  
behavioral	
  factors	
  up	
  to	
  age	
  2	
  years.	
  A	
  priori	
  exclusions:	
  not	
  published	
  in	
  the	
  
English,	
  without	
  test	
  sta5s5cs	
  or	
  probability	
  levels,	
  with	
  less	
  than	
  10	
  subjects,	
  or	
  
the	
  primary	
  study	
  objec5ve	
  was	
  not	
  to	
  specifically	
  evaluate	
  or	
  describe	
  factors	
  
associated	
  with	
  weight	
  or	
  adiposity	
  status	
  in	
  full	
  term	
  “healthy”	
  infants	
  &	
  toddlers.	
  

DefiniWons:	
  	
  
Poten5ally	
  modifiable	
  factors	
  associated	
  with	
  weight	
  were	
  defined	
  as	
  feeding	
  and	
  
related	
  dietary,	
  environmental,	
  or	
  behavioral	
  prac#ces	
  that	
  could	
  be	
  poten#ally	
  
modified	
  with	
  interven#ons	
  beginning	
  at	
  birth,	
  in	
  the	
  first	
  two	
  years	
  of	
  life	
  

Primary	
  search	
  terms:	
  Infant,	
  toddler,	
  overweight,	
  obesity,	
  preven5on,	
  weight,	
  weight	
  
change,	
  nutri5on,	
  diet,	
  educa5on,	
  behavior	
  change,	
  and	
  paren5ng.	
  See	
  Publica5on	
  

A	
  SystemaWc	
  Review	
  of	
  Modifiable	
  Factors	
  Associated	
  
with	
  Overweight	
  and	
  Obesity	
  in	
  the	
  first	
  Two	
  years	
  of	
  Age	
  

Da?lo	
  A,	
  Birch	
  L,	
  Lake	
  A,	
  Krebs	
  N,	
  Taveras	
  E,	
  Saavedra	
  J	
  	
  	
  J	
  Obesity	
  2012 



Results:	
  	
  
•  6,255	
  cita5ons	
  

generated.	
  	
  
•  143	
  publica5ons	
  

mee5ng	
  selec5on	
  
criteria	
  of	
  factors	
  
significantly	
  associated	
  
to	
  early	
  weight	
  gain,	
  
overweight	
  or	
  obesity	
  in	
  
children	
  through	
  2	
  years	
  
of	
  age.	
  

	
  
Due	
  to	
  the	
  limited	
  number	
  of	
  publica5ons	
  for	
  some	
  of	
  the	
  modifiable	
  
risk	
  factor	
  associa5ons	
  that	
  surfaced,	
  the	
  search	
  was	
  subsequently	
  
extended	
  to	
  children	
  with	
  an	
  average	
  study	
  age	
  of	
  ≤5	
  years.	
  	
  

A	
  systema5c	
  Review	
  of	
  Modifiable	
  Factors	
  Associated	
  with	
  
Overweight	
  and	
  Obesity	
  in	
  the	
  first	
  Two	
  years	
  of	
  Age	
  



§  Lack	
  of	
  breast	
  feeding	
  	
  	
  
§  Diet	
  related	
  

•  Early	
  introduc5on	
  (<	
  4-­‐6	
  months)	
  of	
  
complementary	
  foods	
  

•  High	
  intake	
  of	
  sweetened	
  beverages	
  
•  Low	
  intake	
  of	
  fruit	
  and	
  vegetables	
  
•  Excessive	
  protein	
  intake	
  
•  Lack	
  of	
  family	
  meals	
  

Results	
  (1):	
  Modifiable	
  factors	
  associated	
  to	
  
childhood	
  obesity	
  up	
  to	
  2	
  years	
  of	
  age.	
  

Darlo	
  et	
  al	
  J	
  of	
  Obesity	
  2012	
  



§  Lack	
  of	
  responsive	
  feeding	
  prac5ces	
  
by	
  caregiver	
  
•  Low	
  a_en5on	
  to	
  hunger	
  and	
  sa5ety	
  cues	
  
•  Use	
  of	
  overly	
  restric5ve,	
  controlling,	
  rewarding,	
  

or	
  pressure	
  feeding	
  
§  Low	
  sleep	
  dura5on	
  

•  Total	
  and	
  nocturnal	
  sleep	
  
§  TV	
  /	
  Screen	
  viewing	
  5me	
  	
  
§  Decreased	
  ac5ve	
  play	
  

Results	
  (2):	
  Modifiable	
  factors	
  associated	
  to	
  
childhood	
  obesity	
  up	
  to	
  2	
  years	
  of	
  age.	
  

Darlo	
  et	
  al	
  J	
  of	
  Obesity	
  2012	
  



Bo_le	
  feeding	
  of	
  Formula	
  or	
  Breastmilk	
  	
  
Results	
  in	
  Excess	
  Weight	
  Gain	
  in	
  the	
  First	
  12	
  months	
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Adapted.	
  Li	
  R	
  et	
  al	
  Arch	
  Pediatr	
  Adolesc	
  Med	
  2012	
  

P	
  <	
  0.001	
  

P	
  =	
  0.02	
  

P	
  =	
  0.08	
  

IFPS	
  II	
  

n=	
  2016	
   n=	
  34	
  n=	
  107	
  



Household	
  Rou5nes	
  and	
  Prevalence	
  of	
  
Preschooler	
  Obesity	
  in	
  4	
  year	
  old	
  children	
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  SE,	
  Whitaker	
  RC	
  Pediatrics2010	
  Early	
  Childhood	
  Longitudinal	
  Study	
  	
  



Published	
  Trials	
  with	
  Interven5ons	
  Addressing	
  Modifiable	
  Factors	
  
Associated	
  with	
  Overweight	
  in	
  Children	
  0-­‐2	
  years	
  	
  

IntervenWon	
   Methods/	
  
Sehng	
  

Mother/	
  
infant	
  dyads	
   Results	
  

Daniels,	
  et	
  al.,	
  
2012	
  

§ Responsive	
  feeding	
  
§ Healthy	
  ea5ng	
  	
  
§ Intro	
  to	
  solids	
  

Child	
  health	
  
clinics	
   698	
   â BMI-­‐z	
  at	
  14	
  months	
  	
  

â 	
  rapid	
  weight	
  gain	
  

Kavanagh,	
  et	
  al,	
  
2008	
   § Sa5ety	
  cues	
   WIC	
  Clinic	
   61	
   No	
  change	
  in	
  bo_le	
  

feeding	
  behavior	
  	
  

Paul,	
  et	
  al.,	
  2011	
   § Sleep,	
  
§ 	
  Intro	
  to	
  solid	
  food	
  

Home-­‐nurse	
  
visits	
   110	
  

âwt	
  for	
  length	
  at	
  1	
  yr   
ánocturnal	
  	
  sleep	
  
Delayed	
  solids   

Taveras,	
  et	
  al.,	
  
2010	
  
	
  

§ Feeding	
  
§ 	
  Sleep	
  	
  
§ TV	
  
§ Sa5ety	
  cues	
  

Pediatric	
  
Office;	
  	
  
telephone	
  
calls;	
  	
  group	
  
sessions	
  

84	
  

Delayed	
  intro	
  to	
  solids;	
  
ánocturnal	
  sleep	
  and	
  
less	
  se_ling	
  5me	
  to	
  
sleep	
  

Wen,	
  et	
  al.,	
  
2012	
  

§ Feeding	
  
§ Ac5vity,	
  TV	
  
§ Responsive	
  feeding	
  

8	
  home	
  visit	
  
with	
  
community	
  
nurses	
  	
  

667	
  
âBMI	
  	
  at	
  24	
  months	
  
ávegetable	
  	
  intake	
  
	
  âTV	
  



Changing	
  the	
  paradigm	
  focus	
  on	
  “Dietary	
  Guidelines”	
  

Adults	
  
•  Weight	
  and	
  health	
  

maintenance	
  
•  Food	
  &	
  diet	
  recommenda5ons	
  

•  Directed	
  to	
  individuals	
  
•  Ea5ng	
  behavior	
  and	
  behavior	
  

change	
  	
  
•  Recommenda5ons	
  on	
  ac5vity	
  

and	
  healthy	
  behaviors	
  	
  

Infants	
  and	
  young	
  children	
  
•  Healthy	
  growth	
  and	
  

development	
  
•  Developmentally	
  appropriate	
  	
  

foods	
  &	
  diet	
  recommenda5ons	
  
•  Directed	
  to	
  parents	
  
•  Feeding	
  prac5ces	
  &	
  behavior	
  

adop5on	
  
•  Recommenda5ons	
  on	
  child	
  

rearing,	
  sleep	
  &	
  ac5vity	
  of	
  child	
  

Dietary Guidelines Guidelines for 
Healthy Growth 



Conclusions	
  
•  ObservaWon	
  	
  	
  	
  	
  	
  	
  	
  IntervenWon	
  	
  
	
  	
  	
  	
  	
  Modifiable	
  factors	
  associated	
  to	
  obesity	
  in	
  infants	
  and	
  

toddlers	
  have	
  been	
  iden5fied,	
  and	
  need	
  to	
  be	
  studied	
  
holis5cally	
  in	
  prospec5ve	
  controlled	
  interven5ons.	
  

•  Food	
  	
  	
  	
  	
  	
  	
  Diet	
  &	
  behavior	
  	
  
	
  	
  	
  	
  	
  Non-­‐dietary	
  factors:	
  Parent	
  feeding	
  and	
  rearing	
  prac5ces	
  

are	
  cri5cal	
  and	
  major	
  determinants	
  of	
  infant	
  growth	
  and	
  
should	
  be	
  included	
  in	
  these	
  guidelines.	
  

•  Childhood	
  	
  	
  	
  	
  	
  	
  Infant	
  (and	
  prenatal).	
  	
  We	
  need	
  to	
  start	
  
early…	
  very	
  early	
  

Obesity	
  PrevenWon	
  begins	
  in	
  the	
  First	
  1,000	
  days	
  

Guidelines for 
Healthy Growth 


