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OUTLINE

ÅMechanisms of effect of early life nutrition on long term 

health

ÅEarly life nutrition and risks to

ïNCDs

ïpoor cognitive ability

ïmental health problems:

ÅLink between food, nutrition, diet  and NCDs

ÅDiet recommendation for pregnant and lactating women, 

infant and young children
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Early life nutrition and long term health: 
candidate mechanisms

ÅPermanent changes in an organ structure: brain, the 

endocrine pancreas and the kidney 

ÅProgrammed changes in gene expression through 

epigenetic modifications: changes in DNA methylation 

and histone modifications 

ÅPersistent effects on regulation of cellular ageing: 

oxidative stress caused by fetal hypoxia (as occurs in 

IUGR fetuses), a reduction in anti -oxidant defense 

capacity and mitochondrial function.

Williams T, Drake AJ. Arch Dis Child. 2015; 100:1058ï63



Langley-Evans, SC. J Hum Nutr Diet. 28 (Suppl. 1), 1ς142015
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Gene silencing or activation

http://commonfund.nih.gov/epigenomics/figure.aspx

http://commonfund.nih.gov/epigenomics/figure.aspx


Transgenerational transmission of disease risk

Williams T, Drake AJ. Arch Dis Child 2015; 100:1058ï1063. 



Short term and long -term effect of early nutrition

Ending Malnutrition by 2020: An Agenda for Change in the Millennium - Final report to the ACC/SCN by the 
commission on the nutrition challenges of the 21st century (UNSSCN, 2000, 104 p.)

Mental health problems



Early life nutrition and NCDs

ÅMaternal obesity, high 

GWG, gestational DM

ÅMaternal undernutrition

ÅMaternal diet: protein 

restriction, vita D, folate, 

LCPUFA ïn-3 fatty acids, 

choline

ÅPlacental dysfunction,

ÅSubstance abuse,
ÅMaternal illness/ stress

0besity
&

NCDs

ÅLower birth weight

ÅPreterm 

ÅAccelerated 

postnatal growth

ÅEarly adiposity 

rebound

ÅBreastfeeding

ÅComplementary 

feeding: type, 

timing

BMA Board of Science 2009; Scientific Advisory Committee on Nutrition 2011; Rerkasemet al. Asia Pac J ClinNutr2012; 

BaymanE, et al. Arch Dis Child Fetal Neonatal Ed 2014;99:F510ïF514; Langley-Evans SC. J Hum NutrDiet. 28 (Suppl. 1): 
1ï14; Ho-Sun Lee. Nutrients 2015, 7, 9492ï507; Mo-suwanL et al. ActaPaediatrica. 2017;106:128-34.
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Pregnant 
women

Infants
&

Young 
children



ActaPaediatrica. 2017;106:128-34.

Breastfeeding decreased the odds of type-2 diabetes, OR 0.65, CI: 0.49-0.86.  
(Horta et al. Acta Pediatr 2015)



ActaPaediatrica. 2017;106:128-34.

In a birth cohort of 814 
children - Early BMI 
gains from three to six 
years were associated 
with a 43% increase in 
the HOMA-IR level at 
8.5 years.
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Early life nutrition and cognitive ability
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Severe stunting

Iodine deficiency

Iron deficiency

Zinc 
Omega 3 
LCPUFA

Folate

ӁқҠҹӇқҙҷӆҙҷӆ҄ҴҖӂүӀүҖҷқ

үҤӤҴ҉ҥҺқҿҥ҉: ҃Ҵҥ҄ҴҖ

ӂүӀүҖҷқӁқҭҏҶ҉ңҷ҆ҥҥҢӨ

->DQ/IQ deficit Ӂқ

ҾҖӅ҃ 10ï15 ҊҺҖ

(Zimmermann 2009)

ҍҷҖҊҴ҃ Ҵ҃ҥ҄ҴҖҾҭҧӅ҃җҧүҖ҃Ҵҥ
җҳӇ҉҆ҥҥҢӨ -> Bayley score at 6 
mo -11.6 points
IDA in infancy -> IQ deficit
5-10 points and may have 
lasting effect in adolescent 
esp in poor family (WHO 2001)
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3.46 points (95% CI, ī1.26 to 8.18)1.74 points ( 95% CI, 0.53to 2.95)

Stein AD, et al. Arch Pediatr Adolesc Med 2008

Early nutrition supplement & adult intellectual function
1448 of 2118 individuals (68.4%) : atole (high-protein, moderate-
energy) or fresco (non-protein, low energy)
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Early life nutrition and the risk of 
developing mental health problems



Susser E, et al. Latent Effects of Prenatal Malnutrition on Adult Health . The Example 
of Schizophrenia . Ann NY Acad Sci 2008; 1136: 185ï192.

severely exposed to 
famine in early gestation

(400-800 kcal/d)

Follow-ups of the 
birth cohorts 
exposed
and unexposed to 
prenatal famine 
during the Dutch
Hunger Winter of 
1944ï1945.



Famine

Susser E, et al. Latent Effects of Prenatal Malnutrition on Adult Health . The Example 
of Schizophrenia . Ann NY Acad Sci 2008; 1136: 185ï192.

Wuhu region of Anhui Province, China,



Early life nutrition and mental health problems

The Netherlands

(Dutch famine)
Increased schizophrenia

The Netherlands 
ÅPopulation-based  cohort, 

n = 3150, 

ÅLow adherence to the 

Mediterranean diet and 

high adherence to the 

Traditionally Dutch diet 

during pregnancy are 

associated with an 

increased risk of child 
externalisingproblems

China famine 59-61
Ån=4,972

ÅHigher GHQ scores and increased 
risk of mental illness (OR /2.80); 

reverse finding in men

China famine 59-61
Increased risk of schizophrenia

ҧҳҖҖҴ ҾҭңҴҲҬҺҩҥҥҕ
JackaFN et al. J Am AcadChild AdolescPsychiatry. 2013;52:1038ς47; Huang C et al. Soc Sci Med 2013; 
97:259e-266e; Steenweg-de GraaffJ et al. Clin Nutr 2014; 33:115e-121e.

Sweden
ÅProspective cohort, n = 23,020, 

ÅHigher intakes of unhealthy foods during 

pregnancy predicted externalizing problems 
among childrenfrom 1.5 to 5 years of age, 



Lifecourseapproach

ÅA number of stages in oneôs life path can 
potentially influence oneôs lifestyle behaviors. 
ïcritical periods of metabolic programming and 

plasticity:  pregnancy, early life, or menopause 

ïtimes associated with changes in behavior: going 
to school, adolescents leaving home, or becoming 
a parent

ïperiods of potential shifts in attitudes: peer group 
influences 

ïRisk factors at different life stages may accumulate 
over time and a person´ s health status is proportional 
to times in oneôs life course exposed to risk behaviors 
or adverse events.
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Family and school environment

Eating and exercise habits form in early life which are 
shaped by familial and school environment together 
with role modelling from parents and older siblings 
could track into adulthood. 

L Mo-suwan



The link between food, nutrition, diet and NCDs
World Cancer Research Fund International and The NCD Alliance

Obesity DM CVD Cancer

Dietary pattern

Plant-based diet �p �p �p �p

Food and nutrients

Fruit & vegetable �p �p
Red & processed meat �n
Saturated and trans fats �n
Higher sodium/salt intake �n �n
Energy-dense diet �n
Breastfeeding �p
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