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Objectives 

• What’s the big deal? 
• Obesity intervention – fact and fiction 
• Timeline of interventions 
• 1,000 days 
• Know thy challenges 
• The 270+ day campaign – investment period 
• Day 270-333 – establishing a solid footing 
• Day 390-480 – introduction of a new dynamic 
• Day 481-635 – establishing patterns 
• Day 636-1,000 – parenting and behavior 



Our world is changing 
• Obesity is more prevalent: 42 million infants and young children 

overweight or obese in 2013 
• Rate of increase is 30% higher in low and middle income countries 
• Type 2 Diabetes is affecting younger people 

 
• Only smoking exceeds obesity in its contribution to total mortality 

rates in the US. 



What Are the Health Risks of  

Overweight and Unfit? 

Type 2 diabetes 

Joint problems 

High blood pressure 

High cholesterol 

Asthma 

Sleep apnea 

Depression 

Low self-esteem 

Eating disorders 

Heart attack  

Stroke  

Cancer  

Gallbladder disease 

Kidney stones 

Osteoarthritis 

Pregnancy 

complications 

Health problems in childhood Potential increased risk as adult 





CT teen obesity was 5% in the 1970’s and now 
15% 



School Physical Fitness Tests Middletown CT 
1953-1954: 43% passed 5 parts 
1999-2000: 30.8% passed all 4 
2000-2001: 25.8% passed all 4 parts 



6 yr olds: overweight obese ovtw/obese 
Males  19 6 25% 
Females  18 5 23% 



Economist 2003 



Analysis of interventions 
• Healthy living is the best revenge: findings from the European Prospective Investigation Into Cancer and 

Nutrition-Potsdam study. Ford ES1, Bergmann MM, Kröger J, Schienkiewitz A, Weikert C, Boeing H. Arch Intern 
Med. 2009 Aug 10;169(15):1355-62 

– Among the 2006 adults, those with 4 factors of no smoke, BMI <30, >3.5 
hr/wk PA, healthy diet, has a 78% less risk of chronic disease 
 

• Influence of individual and combined health behaviors on total and cause-specific mortality in men and women: 
the United Kingdom health and lifestyle survey. Kvaavik E1, Batty GD, Ursin G, Huxley R, Gale CR Arch Intern Med. 
2010 Apr 26;170(8):711-8 

– Among 4886 people followed for 20 yrs those with all 4 risks of smoke, 
few fruit/veg, <2 hrs/wk PA, and EtOH >14/21 per week has a 3.49 times 
risk mortality (like being 15 yrs older) 
 

• Following cancer prevention guidelines reduces risk of cancer, cardiovascular disease, and all-cause mortality.  
McCullough ML1, Patel AV, Kushi LH, Patel R, Willett WC, Doyle C, Thun MJ, Gapstur SM Cancer Epidemiol 
Biomarkers Prev. 2011 Jun;20(6):1089-97 

– Among 111,966 people over 14 years adherence to cancer prevention 
guidelines for obesity, diet, physical activity, and alcohol consumption 
is associated with lower risk of death from cancer, CVD, and all causes 
in nonsmokers. 

 

• But can you change someone already on a different path? 

 

 

 



A Meta-Analytic Review of Obesity Prevention 

Programs for Children and Adolescents: The 

Skinny on Interventions that Work. Stice E, Shaw H, 

Marti CN. 2006 Psychol Bull. 132(5):667-691 

80% of interventions made no statistical change 
20% that did showed a trivial effect of 0.04 – but not that different from other public 
health behavior change 
 
 These were very intense and averaged 40 hours intervention 
 Virtually all effects gone by 3 years after intervention 
 
“This pattern of findings attests to the difficulty of altering the health behaviors that 
increase risk for weight gain and obesity onset, and echoes the modest success of 
treatment programs for obesity in producing lasting changes in body weight” 



Interventions for preventing obesity in children. Waters E et al. 2011 Cochrane Database Syst Rev 
7(12):CD001871 

55 studies with 27,946 children 
 
Very small effect -0.15 kg/m2 
Greater effect among the younger 
groups 
0-5 yrs vs 6-12 yrs vs 13-18 yrs 

2013 

104 studies for children 2-18 yrs 
 
“However, the evidence on the 
effectiveness of interventions primarily 
implemented in other settings is 
largely low or insufficient.” 

Concentrate on the youngest 



https://www.uspreventiveservicestaskforce.org/Page/Document/draft-evidence-review156/obesity-in-children-and-
adolescents-screening1 

Search thru Jan 2016 
45 behavior based interventions w 
7,099 youth 
 
• Weight loss interventions must 

be 26 hours or more 
• Blood pressure improvement s if 

interventions over 52 hours 
• Metformin and orlistat 

associated with about 2% BMI 
reduction and no 
cardiometabolic benefit 

 
Effect sizes small and variable – 
clinical significance unclear 



233 children followed at birth, 5 and 9 years age 
 
Most excess weight gained before puberty occurs by 5 yrs 
 
Weight/BMI at 5 yrs does not reflect birth weight but predicts 9 yr weight 

Crossing growth percentiles in infancy and risk of obesity in childhood. 
Taveras EM1, Rifas-Shiman SL, Sherry B, Oken E, Haines J, Kleinman K, Rich-Edwards JW, Gillman MW.  
Arch Pediatr Adolesc Med. 2011 Nov;165(11):993-8 

44,622 children followed 
Upward crossing of 2 weight-for-length percentiles in the 
first 6 months is associated with the highest prevalence of 
obesity 5 and 10 years later.  
“Efforts to curb excess weight gain in infancy may be useful 
in preventing later obesity.” 



184 children, mix private and public insurance 
50% of those becoming overweight reached that dx 
by 2 yrs and almost all by 10 yrs 
Median age onset of overweight was 22 months 
25% became overweight by 5 months 

559 mother-child pairs 
40% predictive prevalence of later obesity if Weight For Length 
at 6 months was 4th quartile vs 1% in 1st quartile 
 
Weight for length at 6 months more predictive than WFL at birth 
Association between WFL at 6m and obesity at 3 years did not 
vary by birth size 



Utility of intervention along the 
lifespan 

• Adults are hard to change 
• Adolescents are hard to change 
• Bigger children’s parents are hard to change 

– Interventions expensive and rarely are effective 
– Environmental pressures are enormous 

 
• Infants rate of growth determines their future 

 
• Hypothesis that adults during pregnancy and the first 

year(s) of their first child’s life are more amenable to 
behavioral change… 



Early life nutrition disparities: where the problem begins? Pérez-Escamilla R1, 
Bermúdez O.  Adv Nutr. 2012 Jan;3(1):71-2.  



Plasticity 



Target the first 1000 days 

• Amenable to behavioral change despite 
environmental pressures 

• Many areas of intervention 

• Already existent intervention points and time 

• High likelihood of at least some interventions 
working 

 







Investment: the first 270+ days 
• Maternal Prepregancy BMI and Lipid Profile during Early Pregnancy Are Independently Associated with Offspring’s Body 

Composition at Age 5–6 Years: The ABCD Study. Gademan, M.G.J.; Vermeulen, M.; Oostvogels, A.J.J.M.; Roseboom, T.J.; 
Visscher, T.L.S.; van Eijsden, M.; Twickler, M.T.B.; Vrijkotte, T.G.M. PLoS ONE 2014, 9, e94594. 

– Amsterdam Born Children Development cohort of 1727 multi-ethnic 
pairs 

– Significant correlation between pre-pregnancy BMI and lipid profile 
with infancy overweight and adiposity  

 

• Systematic review and meta-analyses of risk factors for childhood overweight identifiable during infancy. Weng SF, Redsell 
SA, Swift JA, Yang M, Glazebrook CP. Arch Dis Child. 2012; 97(12): 1019-26. 

– Children born to mothers who were obese or overweight before 
pregnancy were 1.37 to 4.25 times more likely to be overweight 
themselves. 
 

• IOM. Weight gain during pregnancy: Reexamining the guidelines. Washington, DC: The National Academies Press, 2009  

 

• Tie HT, Xia YY, Zeng YS, Zhang Y, Dai CL, Guo JJ, Zhao Y. Risk of childhood overweight or obesity associated with excessive 
weight gain during pregnancy: a meta-analysis. Arch Gynecol Obstet. 2014; 289(2): 247-57  

– 21% more likely to be obese if their mother gained excessive weight 
during pregnancy 
 

 



The Bad & Good 

• Gestational weight gain in relation to offspring obesity over the life course: a systematic review and bias-
adjusted meta-analysis. Mamun AA, Mannan M, Doi SA.  Obes Rev. 2014; 15(4): 338-47  

 

– The obesogenic effect lasts a lifetime 
 

• Effects of interventions in pregnancy on maternal weight and obstetric outcomes: meta-analysis of 
randomised evidence. Thangaratinam S, Rogozinska E, Jolly K, Glinkowski S, Roseboom T, Tomlinson JW, 
Kunz R, Mol BW, Coomarasamy A, Khan KS. BMJ. 2012; 344: e2088  

 

– Interventions during pregnancy seem to be more effective 
than otherwise 

 



Investment 

• Intense self awareness 

• Benefits to self and child and grandchildren 

• Built-in opportunities to engage 

 

• Time 

• Message and strategy 





Obstetricians 
Midwives…more efficacious? 
Lactation Consultants 
Pediatric Providers 





Solid footing from 270-330 days 

• First hour 

• First few days 

• Bonding weeks 

 

• Formula feeders 

• Breastfeeding 

 



Long-term consequences of breastfeeding on cholesterol, obesity, systolic blood pressure, 
and type-2 diabetes: Systematic review and meta-analysis. Horta, B. L., C. L. de Mola, and C. 
G. Victora. 2015.. Acta Paediatr. 104(467):30-37. 
 

105 studies show 26% reduction in odds for future 
obesity if breastfed 
Weaknesses = larger the study, smaller the effect; effect 
varied pre/post 1980 
Strength = among high quality studies a 13% reduction 
in obesity risk 

Effect of breastfeeding promotion interventions on child growth: A systematic review and meta-analyses. 

Giugliani, E. R., B. L. Horta, C. L. de Mola, B. O. Lisboa, and C. G. Victora. 2015. Acta Paediatr. 104(467):20-29. 
 

35 studies and singled out 10 randomized controls 
Small but significant effect of maternal exposure to breastfeeding 
promotion and support with obesity risk reduction 

Developmental origins of health and disease: The role of human milk in preventing 
disease in the 21(st) century. Geddes, D. T., and S. L. Prescott. 2013. J Hum Lact 2:123-
127 
 

Body fat creation related to endocrine profile of 
insulin and leptin – breastfeeding is protective 
against deposition 

Is breastfeeding protective against obesity? 



Mechanisms… 

Human milk fed 

• Breastfed infants self 
regulate energy intake 
better 

• Satiety signals and 
macronutrients 

• Diverse flavor in human 
milk leading to wider food 
acceptance – foods with 
lower density 

Formula fed 

• Parent can control ingested 
volume – increased WFL 
velocity 

• Relatively high protein 
content in formula increases 
insulin and leptin – 
adiposity 

• Microbiome differences 



Formula feeders 

• Inevitable reality 
• Bottle led or composition or both 

– Bottle emptying pressure (Li 2014) 

– Size of bottle related to risk (Wood 2016) 

– Energy content and protein (Hester 2012 and Heinig 1993) 

 

– Increased volume and density lead to 15-23% higher 
energy intake in 3-18 month-old formula feeders 

 

 

• The power of knowing their power 
 



• Visual aides to help 
parent understand 
volumes 

• Satiety awareness 
• Positioning for paced 

feeding 
• Knowing their power 

to determine their 
child’s destiny 



Aug 2016 





Interventions in the first hours 

• Skin to skin   

• Golden hour 

• Delayed bathing 

• Immediate pumping and hand expression support 

• Creating realistic expectations (Second Night) 

• Staff education and commitment to change 

 

• WHO Baby Friendly Hospital Initiative 

 



Belgium- 
96 birthing hospitals and 27 BFHI 



Vigilance during changes… 

Herlenius E, Kuhn P. Sudden unexpected 
postnatal collapse of newborn infants: a review of cases, definitions, risks, 
and preventive measures. Transl Stroke Res. 2013;4(2):236-247 

Baby Friendly 
Skin To Skin in first hour and during stay 
 

Sudden Unexpected Postnatal Collapse SUPC 
400 case reports 
Most during STS 
30% in first 2 hours life 
Death in half and disability in majority survivors 
 
Europe: 2.6 to 74 per 100,000 births 

24 hour rooming in and falls 
 
Breastfeeding exclusivity and 
greater weight loss, jaundice.. 
 
Pacifier use delay and risk for SUPC 





331—450 days: the 30 yr effect 
• Protection against infections 

and malocclusion 
• Increased intelligence 
• Probable reduction in 

overweight and diabetes 
 

• Protection against breast 
cancer 

• Might protect against ovarian 
cancer and diabetes II 

Victoria et al. Lancet 2016, 387:475-490 



Last updated 01-10-2009 



0-5 months, 2015 



Early BF discontinuation 

• “Baby was not satisfied with breastmilk alone” 
or “I didn’t have enough breastmilk”, two of 
top 3 reasons at 1 month, 2 months, and 3-8 
months. 

• Also, return to work (6 – 12 weeks) 

– Ahluwalia IB, et.al. Pediatrics 2005;116:1408–
1412.  

– Li et. al. Pediatrics 2008;122:S69-S76 

 





Last update 04-03-2016 

Belgium introduced parental leave in 1998 



OECD database with selected countries, run Oct 9, 2016 





390-480 days: solids food introduction 
and expansion 

Seach KA, Dharmage SC, Lowe AJ, Dixon JB. Delayed introduction of solid feeding reduces child 
overweight and obesity at 10 years. Int J Obes (Lond). 2010; 34(10):1475-9. 
 

• 620 recruited and 307 followed to 10 yrs. Delayed intro 
solids, maternal non-smoking were predictive of less 
obesity 

Huh SY, Rifas-Shiman SL, Taveras EM, Oken E, Gillman MW. Timing of solid food introduction and 
risk of obesity in preschool-aged children. Pediatrics. 2011; 127(3): e544-51. 
 

• Project Viva following 847 children prenatally through 
3 yrs age 

•  <4m, 4-6m, >6m 
• no effect from timing of solids for breastfed infants 
• formula fed infants the intro of solids before 4 

months assoc with sixfold increase in obesity at 3 yrs 



Taste & Learning 
 
Predilection for sweet, salty, unami 
 
• Familiarization learning is getting 

used to the less preferred tastes 
 

• Associative learning of 
preferences in psycho-emotional 
atmosphere 
 

• Observational learning through 
curious imitation 



WHO Commission Ending Childhood 
Obesity 2016 

• Provide and encourage a wide 
array healthy foods during 
pregnancy 

• Encourage mothers to eat a 
wide array of healthy foods 
during lactation 

• Awareness about monotone 
flavor of formula 

• Prepare infant cereal with 
mothers milk 

• Offer foods consumed during 
pregnancy 

• Offer new foods multiple 
times 

• Focus on willingness to eat 
and not facial expressions 

• Wide variety of foods 
• Limit exposure to added sugar 

and salt 
• Be a good role model in eating 

wide variety in good settings 



US Dept Agriculture  
Dept Health Human Services 
To inform the 2020 Dietary Guidelines 







 
Larson n, Story M. A review of snacking patterns among children and 
adolescents: what are the implications of snacking for weight status? Child 
Obes 2013 9(2):104-15. 

 
Systematic review of studies 2000-2011:  
Significant increase of energy-dense and nutrient poor foods 
w higher intake of total sugars.. 
Majority studies found NO evidence of relationship between 
snacking behavior and obesity 
Weakness – older youth and perhaps unable to capture the 
effect during the time when it may affect metabolic set 
control 
 
Starting to do more research on snacking and the different 
parenting practices – permissive, structure, autonomy, 
coercive… 
 

Snacking… 





635-1,000 days: parenting is key 

• Assessment and teaching tools 

• Common messaging with oral health changes 

• Using the WFL or BMI chart to monitor and 
teach 

• Family meals 

• Parental decisions against the tide of influence 

• Surrogate parents – daycare provider 
influence 









http://www.uconnruddcenter.org/BabyFoodFACTS 

Market baby & toddler food and drink $6.5 billion 
Advertising to this segment $77 million (73% to TV) 
- $20.7 million on Pediasure! 
 
Fruit, vegetable, and meal products qualified 100% as 
nutritious!! 
Baby toddler snacks rarely are nutritious and >80% 
had sweeteners 
 
Toddler formulas w higher fat, Na, protein and added 
sugar 
Advertising increased 74%  from 2011-2015 
Targeting Hispanic families 
 
Misleading nutrition-related package messaging 
Package labels confusing 
Pouch packaging does NOT promote good habits/skills 









Challenges and Limitations 
• Less research on the power of 

interventions in the first 1,000 days 
 

• Uniformity of interventions and inertia 
 

• Countering the power of corporations 
 

• Child friendly legislation – future 
investment 
 

• Drops in the ocean 


