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Outline

o Has nutritional status in Bangladesh improved? 
o Why are agriculture based interventions important to 

control malnutrition?  
o Examples of research liking agricultural interventions to

good health and nutrition



Stunting a major
childhood problem 
globally

Linear growth retardation
Low height-for-age
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Trends in stunting rates for Bangladesh

Global Targets Tracking Tool 2019
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Morbidity history
Diarrhea

Cough 
Fever 

Number of food intakes last 24 Hour

Major Food Group --------------------Month--------------------
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 33 36

Condiment 1 2 1 1 2 2
Breast milk 11 10 10 12 14 15 15 19 13 11 13 11 12 13 13 13 10 9 12 11 13 10 14 12 10 9 10 11 9 12 9 7

Fruit 1 1 2 1 1 1 1 1 1 1 1 1 1 1
Legume 1 1 1 1 1 1 1 1 1 1 1

Beef 1 1 1
Chicken 1 1

Fish 1 1 1 2 1 1 1 1 1 1
Egg 1 2 1 1 1 1 2

Starch 2 3 2 5 2 3 3 4 4 3 3 3 2 2 3 1 2 3 3 5 3 7 4
Veg 2 2 1 1 1 1 1 1 1
Misc 1 2 2 4 1 1 2 1 2 2 5 4 8 6 7 7 11 8

EBF

Mother’s height: 154 cm
Father’s height: 156 cm

Shrabonti: Length/Height for age z score



Shrabonti: Length/Height for age z score

Morbidity history
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Cough 
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Number of food intakes last 24 Hour

Major Food Group --------------------Month--------------------
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 33 36

Condiment 1 2 1 1 2 2
Breast milk 11 10 10 12 14 15 15 19 13 11 13 11 12 13 13 13 10 9 12 11 13 10 14 12 10 9 10 11 9 12 9 7

Fruit 1 1 2 1 1 1 1 1 1 1 1 1 1 1
Legume 1 1 1 1 1 1 1 1 1 1 1

Beef 1 1 1
Chicken 1 1

Fish 1 1 1 2 1 1 1 1 1 1
Egg 1 2 1 1 1 1 2

Starch 2 3 2 5 2 3 3 4 4 3 3 3 2 2 3 1 2 3 3 5 3 7 4
Veg 2 2 1 1 1 1 1 1 1
Misc 1 2 2 4 1 1 2 1 2 2 5 4 8 6 7 7 11 8

EBF

Mother’s height: 154 cm
Father’s height: 156 cm

• Exclusively breastfed for more than 5 mo
• 46 episodes of illnesses over 2 ½ years
• Sparse animal source food in diet



Normal intestinal villi
Total villous atrophy

Environmental Enteropathy
Healthy

Bangladesh Environmental Enteric Dysfunction (BEED) Study 



What are the solutions?

- Population control
- WASH
- Food security
- Agriculture based innovative solutions





Mahfuz M, Alam A, Das S, Fahim SM, Hossain MS, Petri WA, Ashorn P, Ashorn U, Ahmed T 





Egg, milk and micronutrient supplementation: 
Impact on linear growth

Mahfuz et al. 2019

n Intervention n Comparison DID p

Baseline 472 −2.15 
(−2.22, −2.07)

174 −2.10 
(−2.21, −1.98)

0.23 
(0.18, 0.29)

<0.001

Endline 472 −2.06 
(−2.13, −1.99)

174 −2.24 
(−2.36, −2.12)



Mahfuz et al. 2019



Impaired postnatal gut microbiota development 
(maturation) is causally related to childhood 

undernutrition

Blanton, Ahmed, Gordon et al. Science 2016



Modulating the gut microbiota to improve 
growth in children

Blanton, Ahmed, Gordon et al. Science 2016

• Our previous research shows presence of good and
bad bacteria in the intestine of children

• How do we increase the numbers of good, growth 
promoting bacteria in the intestine?

• One way is giving them the good bacteria
• We thought that the correct way would be to promote 

their numbers by giving them an appropriate diet



Relative abundance of ‘good’ microbiota and 
association with local food ingredients
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8 nutrition centers in Mirpur slum
On site feeding of MDCF 

Consent obtained for dissemination for educational purpose



Conclusion

o Stunting and EED are diseases of poverty, the solutions have 
to be political at the national level and equitable at the 
global level 

o But interim solutions are required, few have been tested for 
stunting, even fewer for environmental enteropathy

o Agriculture based interventions are key to solving the 
malnutrition problem

o Interventions based on modulation of the gut microbiota
by using food based recipes appear to be promising
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