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Outline

In this part, we will aim to:

1. Understand the importance of considering a life course 

perspective to understanding obesity 

2. Developmental risk factors of obesity

3. Biology and Mechanisms

4. Implications
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Introduction

• Multiple streams of evidence suggest that exposures 

occurring in early life, including prenatally and even pre-

conceptionally, contribute to obesity trends 
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1. A Life Course Perspective

• There is substantial evidence to suggest that early life nutrition and 

experiences play a pivotal role in the progression towards adult obesity

• Life course perspective recognizes the complex interaction between our 

biology and environmental cues

• First 1000 days:

• The development of physiological systems are influenced by the environmental and 

genetic elements during this critical window 

• This stage is particularly plastic and sensitive: Environmental exposures may have a 

stronger and potentially lifelong effect on structure and functioning. 
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A Life Course Perspective

• The framework highlights the intergenerational transmission of health 

and disease that that starts early –even preconception. 

• For example: Tobacco use during pregnancy impact across  three 

generations
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Life-course view of NCDs 
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2. Developmental Risk Factors

• Once established, 

obesity is stubbornly 

resilient to reversal, 

even in childhood. 

• This likely results 

from entrenched 

habits, environmental 

influences, & 

physiologic set-

points. 
Greenway, F. Physiological adaptations to weight loss and factors 

favouring weight regain. Int J Obes 39, 1188–1196 (2015). 
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2. Developmental Risk Factors

• Obesogenic risk factors discussed here include:

I. Maternal overnutrition and diet

II. Environmental Chemicals

III. Infant growth and diet
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Maternal overnutrition 

• Maternal overweight/obesity

• Higher weight entering pregnancy are 

strong predictors of excess offspring 

weight at birth and childhood

• Genetics? 

• Children born to mothers after bariatric 

surgery have lower obesity risk 

compared with siblings. 

• Gestational weight gain 

• Greater gain predicts offspring obesity 

(independent of pre-pregnancy weight)

• Exposure to pre-gestational or 

gestational diabetes mellitus also 

predicts offspring obesity risk. 
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Gestational diabetes and childhood 

obesity
• Maternal obesity is an important risk factor for gestational 

diabetes mellitus; women who are obese or severely 

obese before pregnancy are four and eight times more 

likely to develop gestational diabetes mellitus, 

respectively, compared with normal weight women

• Maternal insulin resistance and corresponding 

hyperglycemia can result in fetal hyperinsulinemia, which 

can lead to increased adiposity

• Excessive adiposity at birth can affect the long-term 

adiposity of the offspring
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Long-term effect?
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Maternal overnutrition 

• These three factors are associated with excess 

macronutrient status  delivery of excess nutrients to 

the fetus. 

Influence of maternal overnutrition and gestational diabetes on the programming of metabolic health outcomes in the 

offspring: experimental evidence1 Troy J. Pereira, Brittany L. Moyce, Stephanie M. Kereliuk, and Vernon W. DolinskyUploaded By: anonymousSTUDENTS-HUB.com
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Maternal overnutrition 

• What about early-life undernutrition?

• “Higher risk for developing obesity, hyperinsulinemia, and 

hyperleptinemia, especially in the presence of a high- fat diet after” 

weaning. 

The metabolic conditioning of 

obesity: A review of the 

pathogenesis of obesity and the 

epigenetic pathways that 

“program” obesity from 

conception. October 2022 Frontiers 

in Endocrinology 13:1032491
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From the The Dutch Famine Study

• “Children exposed to nutrient deprivation in the first two 

trimesters, were programmed for increased 

responsiveness to caloric cues, cravings, or appetite due 

to insufficient energy substrate availability during the 

critical development period of the hypothalamus”

The metabolic conditioning of obesity: A review of the pathogenesis of obesity and the epigenetic pathways 

that “program” obesity from conception. October 2022 Frontiers in Endocrinology 13:1032491

•DOI: 10.3389/fendo.2022.1032491
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Maternal diet 

• Sugary beverage intake and child adiposity: 

• Each additional serving per day of sugary drinks consumed by 

mothers during pregnancy was associated with higher child BMI z 

scores (0.07 units), fat mass index (0.15 kg/m2), and waist 

circumference (0.65 cm).

• Maternal Mediterranean dietary patterns 

• Higher MDS was associated with lower BMI

• For each 3- point increment in the MDS, offspring BMI z- score was 

lower by 0.14 units, waist circumference by 0.39 cm, and the sum 

of skin- fold thicknesses by 0.63 mm. 
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For your reference: Mediterranean 

dietary score (MDS)
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Maternal diet 

• One mechanism that can explain this is via increasing 

systemic inflammation. 

• A high Dietary Inflammatory Index (DII)™ during 

pregnancy and early childhood is associated with higher 

waist circumference in all children and higher BMI in boys

Dietary inflammatory index and its relation to the pathophysiological aspects of obesity: a narrative review. Roseli Neves de Mello 
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Maternal diet 

• Healthy Eating Index for assessing diet quality shows 

increased neonatal adiposity, but not birth weight, with poor 

diet quality. This is independent of maternal BMI

• Nutrition quality is just as important as weight gain and BMI
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Environmental chemicals 

• Environmental obesogens: organic and inorganic 

pollutants of human and natural origin 

• Prenatal smoking causes reduced fetal growth, and has 

associations with later offspring obesity. 

• Maternal smoking during pregnancy conferred 50% 

increased odds or offspring obesity across an age range 

of 3–33 years. 

• 238,340 mother–child- pairs: a linear positive 

association was observed between the number of 

cigarettes smoked and offspring overweight for up to 15 

cigarettes per day. 
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Again … 
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Environmental chemicals 

• Per- and polyfluorinated substances (PFAS): man- made 

fluorinated chemicals used in stain- resistant and water-

resistant coatings for textiles, non- stick cookware, food 

containers, floor polish, fire- fighting foam, and industrial 

surfactants: results in bioaccumulation and persistence 

in human tissues for years. 

• These chemicals can cross the placenta. 

• Greater prenatal exposure was associated with a 

decrement in birth weight, and weight gain or obesity in 

children and adults.  
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Infant growth patterns and timing

• Accelerated weight gain during the first weeks or 

months of life is associated with higher BMI or obesity 

later in life. 

• The true explanations are as yet unclear. In addition, the 

apparent cardiometabolic harms of rapid infant weight 

gain need to be balanced against its potential benefit for 

neurocognitive out-comes, especially in babies born 

preterm. 
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Infant diet quality and eating behaviors

• Breastfeeding was associated with a significantly reduced 

risk of obesity in children (AOR 0.78). 

• A dose- response effect between breastfeeding duration 

and reduced risk of childhood obesity. 

• However, There is conflicting evidence. 
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3. Biology and mechanisms

• There are extensive studies addressing the potential 

relationship between events in early life and long- term 

health

• However, limited understanding of the mechanisms by 

which this may arise
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3. Biology and mechanisms

Epigenetics 

• Epigenetics: mechanisms that alter gene activity without changing the DNA sequence.

• In newborns, maternal BMI was associated with small methylation variation at various sites 

throughout the genome. 

• Cord blood DNA methylation & maternal smoking explaining 12–19% birth weight reduction
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3. Biology and mechanisms

Mediating metabolic factors 

• Glucose, leptin, ghrelin, and insulin can all be regulated 

by diet. 

• High or low levels exposures during critical periods of 

development could provide mechanisms by which 

nutrition could impact on later obesity risk. 
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3. Biology and mechanisms

Gut microbiota 

• The role of the gut microbiota in influencing obesity risk is 

much debated. 

• Points to discuss: 

• Cesarean versus vaginal delivery. 

• Antibiotic exposure during the 

first year of life

• Effect size?
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4. Implications

• Strong evidence has identified a number of early life 

experiences that predict later obesity risk. 

• However, let us consider the confounding factors here 

and the difficulties of experimental study designs. 

• We should think of many of these factors as risk markers 

rather than causal risk factors. 
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Implications

• We can use this knowledge to identify children at higher 

risk for subsequent obesity, to promote interventions than 

can direct trajectories

• Support policies that help limit exposures to likely 

obesogens: smoke- free public spaces, smoking 

cessation efforts, restricting sugary beverages, reducing 

exposures to toxic chemicals. 
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