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a biological perspective
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Undernutrition trend by age



Undernutrition is  substantial at birth, peaks by 2 years  

Victora 2009
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1. 30% are stunted and 25% 
are wasted at ~1month

– Not surprising, as one 
third neonates are low 
birth weight

– Maternal factors 
therefore must be very 
important

2. Wasting incidence peaks at 
3-12 months

3. Stunting incidence peaks 
between 18 mo to 24 
months

Undernutrition trend by age tells a great 

deal

Act before birth with 

mother 

Act from 1st hour, 1st day  

of life, through 1st year …

Too late after 24 months



Childhood undernutrition has 
three parents  

1. Poor fetal growth / LBW

2. Illness (Diarrhea)

3. Sub-optimal nutrition
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Poor fetal  growth / low birth 
weight
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A lot 

happens 

before 

birth



Teaching Aids: NNF LBW- 8

1.7 Kg - IUGR 3.2 Kg - AFD

~20% babies have fetal 

growth restriction



Babies born small / undernourished at 
birth, grow poorly later in life 
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Small size at birth determines 
childhood undernutrition
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Chrisian 2013

~20% Stunting and ~30% wasting is 

contributed to by small size at birth



Maternal determinants of LBW 

1. Maternal age

2. Education

3. Antenatal Care

4. Body Mass Index

Analysis of NFHS

3 data

Paul. Lancet 2011

PLOS 2013



Food supplementation to mothers

• Maternal energy 
supplementation leads 
to about 72g in birth 
weight, it lowers 
incidence of LBW 32%  
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Imdad 2012

100g in poorly 

nourished



Maternal Interventions

ICDS

• Food 
supplementation

Health

• Antenatal care
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Both + others

• No teenage 
pregnancy

• Adolescent 
nutrition   



Diarrhea and other infections 
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• Diarrhea contributes to ~25% of 
undernutrition; other infections 
also add risk
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Proportion of stunting 

attributed to 5 or more 

episodes of diarrhea before 2 

years was 25%.

Chekley 2008

Other infections;

Pneumonia

Measles



What works for diarrhea 
(and other infections)

Health (and ICDS)

• Prevention

– Breastfeeding

– Measles vaccine

– Hand washing

• Treatment

– ORS

– Continued feeding in 
sickness

– Zinc

– Antibiotics

Other sectors, people

• Water and 
sanitation
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Everything in the program. 

Coverage is the issue!



Sub-optimal feeding

17



Sub optimal feeding

• Lack of knowledge

• Food insufficiency

• Lack of time

• Lack of skills

• Lack of support

• Taboos
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0-6 mo

• Breastfeeding
– Early

– Exclusive

• Supporting small babies
– Assisted feeding

– Kangaroo mother Care
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Infant and young child feeding 



Feeding low birth weight babies

• Need extra care 
in feeding

• Fed expressed 
breast milk

• HWs need 
additional skills





Energy density





Infant and young child feeding 

0-6 mo

• Breastfeeding

– Early

– Exclusive

• Supporting small 
babies

– Assisted feeding

– Kangaroo mother Care

After 6 mo

• Continued breast 
feeding

• Complementary 
feeding

– Starting at right time

– Approriate

– Enough

– Offered with love
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Detection and management of 

moderate and severe acute 

malnutrition



Feeding during the first two years: 
who is responsible?

1st mo Breastfeeding ASHA

Supporting small baby ASHA

1 mo + Complementary feeding support ??

Moderate Malnutrition <2yr ?ICDS

Severe malnutrition Health + 
ICDS
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Why first 2 years of life  are the 
window
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Brain develops by 2 years 

28

• At birth, the human brain weighs approximately 350 grams.

• By the first year, the brain weighs approximately 1000 grams.

• The adult brain weighs 1200-1400 grams.

• No significant increase in number of neurons after birth

• Main event postnatally: synaptogenesis (>80%) through 2nd year 

of life



• Undernutrition occurs in the first and the 
second year

• Period of rapid brain growth and maturation

• Linear growth failure in this period is 
associated with adult short stature

– Low productivity 

– Less schooling

– Lower offspring birthweight (females)
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Why first 2 years of life  are the 
window



What is modifiable? By whom?

Modifiable fast Modifiable slowly Not modifiable

Maternal factors / IUGR

ANC Delayed age at childbirth Intergenerational
effects

Energy supplementation Adolescent nutrition

Poverty, illiteracy

Newborn & child

Breast feeding Complementary feeding

LBW feeding Sanitation

Treating  diarrhea with Zn, ORS, 
feeding; pneumonia with ab

Managing SAM

Immunization
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Red = Health; Blue ICDS, Green = both



Stunting is slow to change, 
wasting is somewhat more 

amenable
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Suboptimal BF

Diarrhea /

infections
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Key points
• Almost of half of childhood 

undernutrition is about fetal 
growth and infections, and 
not food per se 

• Accelerating priority 
action for <2’s is to 
universalize:

– Home Based Care of 
Newborns

– Zn in diarrhea

– Management of SAM

– CF, CF, CF ….
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Key points

• Think of the 
<2’s

• Coverage 
with quality is 
the key
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“Knowing is not enough,

we must apply;

Willing is not enough,

we must do.”

Goethe
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