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Overview	
  

•  Pediatric	
  Obesity	
  and	
  Overweight	
  Trends	
  and	
  
DefiniNons	
  

•  Risk	
  Factors	
  and	
  Health	
  DispariNes	
  
•  Preliminary	
  Findings	
  from	
  CANDLE	
  Data	
  set	
  
•  Discussion	
  
•  QuesNons	
  



Background	
  &	
  Significance	
  

•  Pediatric	
  obesity	
  prevalence	
  has	
  increased	
  
dramaNcally	
  in	
  the	
  past	
  30	
  years,	
  more	
  than	
  
doubling	
  in	
  children	
  and	
  tripling	
  in	
  
adolescents1	
  

•  Age-­‐	
  and	
  sex-­‐	
  specific	
  Body	
  Mass	
  Index	
  (BMI)	
  
percenNles	
  are	
  use	
  with	
  Children	
  (2	
  to	
  19	
  
years	
  old)	
  to	
  define	
  overweight	
  and	
  obesity2	
  
– BMI	
  = ​𝑤𝑒𝑖𝑔ℎ𝑡  (𝑘𝑔)/​ℎ𝑒𝑖𝑔ℎ𝑡↑2 (𝑚) 	
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BMI-­‐Based	
  Weight	
  
Categories	
  

Category	
   Percentile 
Range	
  

Obese	
   > 95th 	
  

Overweight	
   85th  < 95th 	
  

Healthy Weight	
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Birth	
  to	
  24	
  months:	
  	
  
	
  
Weight	
  for	
  Length:	
  Girls	
  

Birth	
  to	
  24-­‐36	
  months:	
  Weight	
  
for	
  Length	
  	
  
(“Adiposity	
  Z-­‐scores”)	
  



Background	
  &	
  Significance	
  
•  Pediatric	
  obesity	
  “epidemic”	
  
•  Obesity	
  and	
  overweight	
  place	
  children	
  at	
  
considerable	
  risk	
  for	
  mulNtude	
  of	
  problems	
  such	
  
as	
  heart	
  disease,	
  type-­‐2	
  diabetes,	
  stroke,	
  poor	
  
self-­‐esteem,	
  body	
  dissaNsfacNon,	
  and	
  social	
  
sNgmaNzaNon.1-­‐4	
  	
  

•  Obese	
  children	
  are	
  more	
  likely	
  to	
  become	
  obese	
  
adults.	
  5-­‐7	
  

•  If	
  children	
  are	
  overweight,	
  obesity	
  in	
  adulthood	
  is	
  
likely	
  to	
  be	
  more	
  severe8.	
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Background	
  &	
  Significance	
  

•  Obesity	
  is	
  a	
  serious	
  health	
  condiNon	
  which	
  can	
  
develop	
  early	
  in	
  life	
  and	
  disproporNonately	
  
affects	
  young	
  children	
  from	
  minority	
  and	
  low-­‐
income	
  families.3-­‐5	
  	
  

3.	
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Health	
  DispariNes	
  in	
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  Among	
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Obesity	
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  3	
  year	
  old	
  children	
  
from	
  Low	
  Income	
  Urban	
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Background	
  &	
  Significance	
  

•  Infants	
  who	
  are	
  at	
  the	
  highest	
  end	
  of	
  the	
  
distribuNons	
  for	
  weight	
  or	
  body	
  mass	
  index	
  are	
  
more	
  likely	
  to	
  be	
  obese	
  in	
  both	
  childhood	
  and	
  
adolescence,	
  relaNve	
  to	
  smaller	
  infants1,2	
  	
  

•  Children	
  who	
  exhibit	
  abnormal	
  acceleraNons	
  in	
  
weight-­‐for-­‐age	
  or	
  weight-­‐for-­‐length	
  (i.e.,	
  rapid	
  
growth)	
  during	
  infancy	
  are	
  at	
  1.06	
  to	
  5.70	
  Nmes	
  
the	
  odds	
  for	
  later	
  obesity,	
  this	
  jumps	
  to	
  9.24	
  for	
  
Low-­‐income	
  minority	
  children	
  living	
  in	
  urban	
  
areas3	
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  SystemaNc	
  review	
  of	
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  and	
  growth	
  in	
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  and	
  later	
  obesity.	
  BMJ.	
  
2005;331(7522):929.	
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  et	
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  review	
  and	
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  Obes	
  Rev.	
  2011;12(7):525-­‐54	
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  LS,	
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  the	
  first	
  year	
  of	
  life	
  predicts	
  obesity	
  in	
  2-­‐3	
  year	
  olds	
  from	
  a	
  low-­‐income,	
  minority	
  

populaNon.	
  J	
  Community	
  Health.	
  2009;34(5):370-­‐375.	
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Specific	
  Aims	
  
•  Aim	
  1:	
  Describe	
  urban	
  children’s	
  paaerns	
  of	
  growth	
  (length,	
  

weight,	
  and	
  weight	
  for	
  length)	
  during	
  the	
  first	
  three	
  years	
  of	
  life	
  
and	
  the	
  relaNonship	
  of	
  growth	
  to	
  Adiposity	
  Status	
  at	
  age	
  three.	
  

•  Aim	
  2:	
  Determine	
  the	
  influence	
  of	
  race,	
  income,	
  child	
  gender,	
  and	
  
maternal	
  factors	
  (depression,	
  anxiety,	
  BMI,	
  and	
  pregnancy	
  weight	
  
gain)	
  on	
  urban	
  children’s	
  birth	
  weight-­‐for-­‐recumbent	
  length	
  z-­‐score	
  
and	
  rate	
  of	
  change	
  in	
  weight-­‐for-­‐recumbent	
  length	
  z-­‐score	
  from	
  
birth	
  to	
  3	
  years.	
  

•  Aim	
  3:	
  Determine	
  whether	
  differenNal	
  weight	
  for	
  length	
  
trajectories	
  exist	
  among	
  urban	
  infants	
  and	
  toddlers	
  the	
  extent	
  to	
  
which	
  these	
  subgroups	
  vary	
  in	
  terms	
  race,	
  income,	
  child	
  gender,	
  
and	
  maternal	
  factors	
  (depression,	
  anxiety,	
  current	
  BMI,	
  and	
  
pregnancy	
  weight	
  gain).	
  



Specific	
  Aims:	
  Today	
  

•  Aim	
  1:	
  Describe	
  urban	
  children’s	
  paaerns	
  of	
  
growth	
  (length,	
  weight,	
  and	
  weight	
  for	
  length)	
  
during	
  the	
  first	
  three	
  years	
  of	
  life	
  

•  Aim	
  2:	
  Preliminary	
  Analyses	
  to	
  determine	
  the	
  
influence	
  of	
  race,	
  income,	
  child	
  gender,	
  and	
  
maternal	
  factors	
  (depression,	
  anxiety,	
  pre-­‐
pregnancy	
  BMI)	
  on	
  urban	
  children’s	
  birth	
  weight-­‐
for-­‐length	
  z-­‐score	
  and	
  rate	
  of	
  change	
  in	
  weight-­‐
for-­‐length	
  z-­‐score	
  from	
  birth	
  to	
  3	
  years.	
  



ParNcipants	
  

•  N	
  =	
  1,443,	
  Mothers	
  and	
  Children	
  parNcipaNng	
  
in	
  the	
  CANDLE	
  Study	
  
– Race:	
  65%	
  African	
  American/Black,	
  32%	
  White/
Caucasian,	
  3%	
  Other	
  	
  

– Median	
  Income	
  was	
  $25,000-­‐34,999	
  

•  Child	
  Data	
  
– 49%	
  Girls	
  (n	
  =	
  711),	
  51%	
  Boys	
  (n	
  =	
  724)	
  



Measures	
  

•  Brief	
  Symptom	
  Inventory:	
  depression	
  and	
  
anxiety	
  scales	
  (during	
  3rd	
  Trimester)	
  

•  Maternal	
  Reports	
  of	
  	
  
– Smoking	
  during	
  pregnancy	
  
– Race	
  
–  Income	
  
– Pre-­‐Pregnancy	
  Height	
  and	
  Weight	
  



Measures	
  

•  Child	
  Growth	
  Measures	
  
(Z-­‐score)	
  
– Weight-­‐for-­‐length/
stature	
  

– Weight	
  for	
  Age	
  
–  Length	
  for	
  	
  Age	
  

•  Time	
  Points:	
  	
  
–  Birth,	
  12	
  months,	
  24	
  
Months,	
  and	
  36	
  Months	
  



Method	
  

•  Data	
  were	
  analyzed	
  using	
  Latent	
  Growth	
  Curve	
  
Modeling	
  and	
  Structural	
  EquaNon	
  Modeling	
  
– Determine	
  the	
  best	
  staNsNcal	
  model	
  to	
  characterize	
  
children’s	
  growth	
  (linear,	
  curvilinear,	
  piecewise,	
  etc.)	
  	
  

–  This	
  approach	
  allows	
  for	
  	
  
•  individually	
  varying	
  baseline	
  values	
  (intercepts),	
  and	
  rates	
  of	
  
change	
  (slope)	
  

•  Non-­‐normal	
  distribuNons	
  
•  MulNple	
  dependent	
  variables	
  



Results	
  

•  AnalyNc	
  Plan	
  
– Determine	
  the	
  best	
  staNsNcal	
  model	
  for	
  growth	
  
– Determine	
  whether	
  there	
  is	
  significant	
  variability	
  
in	
  growth	
  parameters	
  

– Determine	
  predictors	
  of	
  growth	
  	
  



Growth:	
  Weight	
  for	
  Length	
  Z-­‐score	
  



Best	
  Model	
  for	
  Growth	
  

•  StaNsNcally	
  Compare	
  
–  Linear	
  growth	
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Best	
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  for	
  Growth	
  

•  StaNsNcally	
  Compare	
  
–  Linear	
  growth	
  
–  Curvilinear	
  (quadraNc)	
  
growth	
  

–  “Piecewise”	
  or	
  two-­‐part	
  
growth	
  



Best	
  Model	
  for	
  Growth	
  

•  StaNsNcally	
  Compare	
  
–  Linear	
  growth	
  
–  Curvilinear	
  (quadraNc)	
  
growth	
  

–  Piecewise”	
  or	
  two-­‐part	
  
growth	
  

–  “Freely	
  
Es'mated”	
  (Latent	
  
Basis)	
  growth	
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Fit	
  StaNsNcs	
  

Akaike	
  
(<	
  beWer)	
  

x2/df	
  
(<	
  2)	
  

RMSEA	
  
(<0.05	
  to	
  .08)	
  

CFI	
  
(	
  >0.95)	
  

Linear	
   11934.27	
   34.74	
   0.15	
   0.39	
  

QuadraNc	
   11615.8	
   18.97	
   0.11	
   0.92	
  

Piecewise	
   11558.48	
   0.54	
   0.00	
   1.00	
  

Latent	
  Basis	
   11567.47	
   2.78	
   0.04	
   0.99	
  



Fit	
  StaNsNcs	
  

Akaike	
  
(<	
  beWer)	
  

x2/df	
  
(<	
  2)	
  

RMSEA	
  
(<0.05	
  to	
  .08)	
  

CFI	
  
(	
  >0.95)	
  

Piecewise	
   11558.48	
   0.54	
   0.00	
   1.00	
  



Growth:	
  Weight	
  for	
  Length	
  Z-­‐score	
  

Parameter	
   Mean	
   Variance	
  

Baseline:	
  	
  Weight	
  
for	
  Length	
  	
   -­‐0.59*	
   0.37*	
  

Rate	
  of	
  Change:	
  	
  
birth	
  to	
  12	
  
months	
  

0.83*	
   0.99*	
  

Rate	
  of	
  Change:	
  	
  
12	
  to	
  36	
  months	
  	
   0.000	
   0.06*	
  

*	
  p	
  <	
  0.05	
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0.24	
   0.24	
   0.24	
  

-­‐0.80	
  

-­‐0.60	
  

-­‐0.40	
  

-­‐0.20	
  

0.00	
  

0.20	
  

0.40	
  

0.60	
  

Birth	
   12	
  Months	
   24	
  Months	
   36	
  Months	
  

≈60th	
  

≈29th	
  



Growth:	
  Weight	
  for	
  Length	
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≈35th	
  

Growth:	
  Weight	
  for	
  Age	
  z-­‐score	
  

Parameter	
   Mean	
   Variance	
  

Baseline:	
  	
  Weight	
  
for	
  Age	
   -­‐0.39*	
  	
   0.83*	
  

Rate	
  of	
  Change:	
  	
  
birth	
  to	
  12	
  
months	
  

0.41*	
   1.09*	
  

Rate	
  of	
  Change:	
  	
  
12	
  to	
  36	
  months	
  	
   0.23*	
   0.08*	
  

*	
  p	
  <	
  0.05	
  

≈68th	
  

≈60th	
  

≈51st	
  



Length	
  for	
  Age	
  Z-­‐score	
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Growth:	
  Length	
  for	
  Age	
  z-­‐score	
  

Parameter	
   Mean	
   Variance	
  

Baseline:	
  	
  Weight	
  
for	
  Age	
   0.18*	
  	
   0.17	
  

Rate	
  of	
  Change:	
  	
  
birth	
  to	
  12	
  
months	
  

0.23*	
   0.57*	
  

Rate	
  of	
  Change:	
  	
  
12	
  to	
  36	
  months	
  	
   0.03	
   0.00	
  

*	
  p	
  <	
  0.05	
  

0.18	
  

0.38	
  

0.47	
   0.46	
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Comparing	
  Changes	
  Weight	
  and	
  
Length	
  

Weight 	
  	
   Length	
  

.41	
  

.23	
  
Parameter	
   Mean	
   Variance	
  

Baseline:	
  	
  Weight	
  
for	
  Age	
   -­‐0.39*	
  	
   0.83*	
  

Rate	
  of	
  Change:	
  	
  
birth	
  to	
  12	
  
months	
  

0.41*	
   1.09*	
  

Rate	
  of	
  Change:	
  	
  
12	
  to	
  36	
  months	
  	
   0.23*	
   0.08*	
  

*	
  p	
  <	
  0.05	
  

Parameter	
   Mean	
   Variance	
  

Baseline:	
  	
  Weight	
  
for	
  Age	
   0.18*	
  	
   0.17	
  

Rate	
  of	
  Change:	
  	
  
birth	
  to	
  12	
  
months	
  

0.23*	
   0.57*	
  

Rate	
  of	
  Change:	
  	
  
12	
  to	
  36	
  months	
  	
   0.03	
   0.00	
  

*	
  p	
  <	
  0.05	
  



Comparing	
  Changes	
  Weight	
  and	
  
Length	
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Growth	
  Summary	
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Predictors	
  of	
  Accelerated	
  Weight	
  
Gain/Adiposity	
  



Predictors	
  of	
  Accelerated	
  Weight	
  
Gain/Adiposity	
  

Birth	
  
Weight	
  
for	
  

Length	
  

W	
  for	
  L	
  	
  
Change	
  	
  
0	
  to	
  12	
  

W	
  for	
  L	
  	
  
Change	
  	
  
12	
  to	
  36	
  

Child	
  
Gender	
  

Race	
  

Income	
  

Tobacco	
  

Maternal	
  	
  
BMI	
  

Dep	
  

Anx	
  



Predictors	
  of	
  Accelerated	
  Weight	
  
Gain/Adiposity	
  

Birth	
  
Weight	
  
for	
  

Length	
  

W	
  for	
  L	
  	
  
Change	
  	
  
0	
  to	
  12	
  

W	
  for	
  L	
  	
  
Change	
  	
  
12	
  to	
  36	
  

Female	
  
Child	
  

Maternal	
  	
  
BMI	
  

0.011	
  (p	
  =	
  0.018)	
  

	
  -­‐0.194	
  (p	
  =	
  0.044)	
  

0.007	
  (p	
  	
  =	
  0.018)	
  



Discussion	
  
•  Non-­‐linear	
  changes	
  in	
  weight,	
  length	
  and	
  adiposity	
  during	
  

the	
  first	
  3	
  years	
  of	
  life	
  
•  SubstanNal	
  variability	
  	
  
•  The	
  direct	
  effects	
  of	
  race,	
  gender,	
  and	
  Pre-­‐Pregnancy	
  

Maternal	
  BMI	
  suggest	
  that	
  
–  Mothers	
  with	
  higher	
  BMIs	
  give	
  birth	
  to	
  babies	
  with	
  higher	
  
Weight	
  for	
  Lengths	
  and	
  babies	
  who	
  demonstrate	
  more	
  rapid	
  
growth	
  between	
  the	
  1st	
  and	
  3rd	
  year	
  of	
  life	
  (transi4on	
  to	
  table	
  
food,	
  etc),	
  

–  Few	
  Child	
  Gender	
  difference,	
  except	
  boys	
  demonstrated	
  more	
  
rapid	
  weight	
  gain	
  in	
  the	
  first	
  year	
  of	
  life	
  	
  

•  Other	
  Predictors:	
  feeding	
  pracNces/styles,	
  outside	
  child	
  
care	
  ?	
  



Discussion	
  
•  Predictors	
  are	
  very	
  preliminary	
  	
  
•  Race,	
  Child	
  Gender,	
  and	
  Income/SES	
  likely	
  interact	
  to	
  

influence	
  accelerated/rapid	
  weight	
  gain.	
  
–  For	
  girls	
  of	
  all	
  race/ethniciNes,	
  lower	
  SES	
  and	
  higher	
  birth	
  
weights	
  predict	
  	
  a	
  “serious	
  obesity	
  trajectory”1	
  	
  

–  For	
  African	
  American	
  and	
  Asian	
  boys,	
  higher	
  the	
  SES	
  predicts	
  
“rapidly	
  developing	
  obesity”	
  by	
  early	
  adolescence1	
  	
  

•  Next	
  steps	
  to	
  examine	
  how	
  these	
  variables	
  interact	
  and	
  
paaerns	
  of	
  rapid	
  growth	
  

•  Overall,	
  these	
  findings	
  are	
  helpful	
  to	
  characterize	
  the	
  
growth	
  of	
  children	
  from	
  low-­‐income	
  and	
  urban	
  families	
  
who	
  are	
  at	
  elevated	
  risk	
  for	
  obesity	
  and	
  overweight	
  

1.  Danner,	
  F.,	
  &	
  Toland,	
  M.	
  D.	
  (2013).	
  The	
  interacNve	
  role	
  of	
  socioeconomic	
  stats,	
  race/ethnicity,	
  and	
  birth	
  weight	
  on	
  trajectories	
  of	
  body	
  
mass	
  index	
  growth	
  in	
  children	
  and	
  adolescents.	
  The	
  Journal	
  of	
  Early	
  Adolescence,	
  33,	
  293-­‐314	
  



Aim	
  3	
  (sneak	
  preview)	
  

-­‐2.00	
  

-­‐1.50	
  

-­‐1.00	
  

-­‐0.50	
  

0.00	
  

0.50	
  

1.00	
  

Birth	
   12	
  Months	
   24	
  Months	
   36	
  Months	
  

Longitudinal	
  PaWerns	
  of	
  Weight	
  for	
  Length	
  Z-­‐scores	
  Birth	
  to	
  3	
  years	
  

84.7%	
   10.2%	
   5.1%	
  



QuesNons?	
  


