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Lancet 2013

 10 evidence-based “nutrition-specific” interventions 
would cut child stunting by 20%, mortality by 15%.

 But…“coverage rates for [many] interventions are 
either poor or non-existent.”

 Cost: US$9.6 billion per annum.

 But, 80% of child stunting would remain!!!



Derek Headey (2011) Turning Economic Growth into Nutrition-
Sensitive Growth (IFPRI 2020 Conference)

“There is no existing literature that explicitly 
tests whether…nutrition-sensitive growth really 
has a large impact on changes in malnutrition 
over the medium term.” 



Source: Webb and Block (2012); Ruel et al. (2013); Mary (2018)

 A 10% increase in 
GDP per capita 
reduces child 
stunting by 2.7%.

 Doubling per capita 
income through 
agriculture = c.20% 
point decline in 
child stunting.



NUTRITION INNOVATION LAB - IN UGANDA
 Repeat panel (3 rounds) – Uganda Community Connector
 Birth Cohort (aflatoxins on pregnancy – birth outcomes – 6 months of age)
 Governance and policy for nutrition (sub-national level)
 Secondary data analyses (economic, remote sensing, food prices)
 Randomized Control Trial (RCT) (Purdue’s study of storage technologies)
 Sub-studies on EED, water quality and birth outcomes

Key partners in Uganda work
 MAKU – Prof. Bashaasha and colleagues
 IFPRI – Dr. Nassul Kabunga and colleagues
 Harvard T.H. Chan School of Public Health
 Gulu hospital, Mukono HC

 Uganda Christian University, Mukono
 Georgia State University
 Baylor University
 Boston Children’s Hospital
 FHI 360
 Cornell University



IS CROPPING DIVERSIFICATION LINKED TO DIET DIVERSITY?

Pooled analysis, mixed effects linear regression[n=6,899 households]

 Yes, crop diversity (farm level) +vely associated with women’s diet 
diversity score (WDD-S) and children’s (C-DD).

 But, proximity to market negatively associated with C-DD.

 All else equal, owning livestock raises household DD by almost 4 
percentage points. 

 But, possible malaria association with livestock concentrations…

Source: Kabunga, Liang, Bashaasha et al. 



ARE IMPROVED DAIRY CATTLE ASSOCIATED WITH INTAKE OF 
ANIMAL SOURCE FOODS?

National cross-section, secondary data [n = 2,975 households]

 Yes. HHs adopting improved dairy cows increase milk 
yield*** (>200% on average); higher milk sales and 
higher milk consumption.

 Yes, higher sales raised food expenditures by 16%.
 Improved cows associated with less child stunting. 
 But…adoption highest in larger farms.

Source: Kabunga et al. 2017. Plos One. 



CAN MULTISECTOR PROGRAMMES ACHIEVE CROP DIVERSITY? 

Treatment 
group

Impact on cropping diversity        
vz. 2012 + vz. control

2014 2016
All activities *** -

Ag/Nutr/WASH - ***

Ag/Nutr - -

Ag only - -

Nutrition only - -

Pooled panel data (3 rounds), n=3,600 households

 Yes. Those
households 
adopting multiple 
interventions had 
higher crop diversity 
than if adopting 
only some or none. 

Source: Kabunga, Liang, Bashaasha et al. 



Source: Shively et al. 2016

Can poor households afford a nutritionally adequate diet?

 No – not most of the time in most places…



IS CROP DIVERSITY LINKED TO DIVERSITY OF WOMEN’S DIETS? 

Food 
category

Effect  in 2014        
(over 2012)

Effect in 2016     
(over 2012)

Cereals - -
Tubers/roots - -
Legumes - -
Oilseeds - -
Vegetables ** -
Fruits - -
Meats - *
Dairy - -
Fats/oils ** *

Pooled panel (3 rounds; n=3,600 households)

Source: Kabunga, Liang, Bashaasha et al. 

 Yes, linked to better ‘diet 
diversity’ scores.

 Yes. Cropping diversity 
(promoted by UCCP) 
correlated with more 
veggies, meat intake by 
women. 

 But, also with more fats/oil 
intake among women.



Is household spending on sugary drinks high in Uganda?

Bangladesh 
(n=5951)

Uganda     
(n=4951 hhs)

Households purchasing 
any SSBs in past week

51% 49%

Share total household 
food expenditure (week)

2.3% 2.5%

$/day/week equivalent $0.45 $1.1

Poorest (lowest quintile) $0.43 $0.27

Least poor (top quintile) $0.54 $0.48

Pooled 3 round panel surveys, rural household surveys

Source: Ghosh et al. 

 Hmmm…it’s  
already not 
insignificant 
and is growing 
fast!



Source: Shively 2017. PNAS;114:5:903-908

 Yes and no.

 Droughts have limited 
effect on <5y WHZ.

 But flooding (+ve
anomaly) has strong 
negative effects,  
mediated particularly 
via diarrhoea.

Locally weighted regression [n = 4,374 observations on children <5y (DHS)] 

DO RAINFALL ANOMALIES = BAD NUTRITION OUTCOMES?

Child 
wasting

Presenter
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“Transport infrastructure helps to buffer 
children from the deleterious nutritional 
effects of precipitation … underscoring the 
role of broadly based economic 
development in promoting child nutrition.”

Source: Shively 2017. PNAS;114:5:903-908



DOES WATER QUANTITY MATTER TO NUTRITION?

Repeat panel (3 rounds, n = 5,100 households)

 Yes – for many reasons. 
 SW Uganda much higher stunting than North. Households in SW 

use significantly less water (8 liters/capita/day less: p< 0.001).

 That alone accounts for 0.40 ±0.07 (p<0.001) children’s height-
for age Z score.

 Main use in North (of more water) is ‘hand washing after toilet’.

Source: Namirembe, Liang, Ghosh, et. al.



Source: Lauer et al. 2018. Am Jou Trop. Med.

 Yes. More E. Coli 
linked to more 
EED in child. 

 More EED in child 
associated with 
poor nutritional 
status (stunting 
and wasting).

IS LOW WATER QUALITY IN THE HOME PREDICTIVE OF EED? 
SW Uganda sub-study in birth cohort (n=365 children <5y)
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Birth cohort in SW region[n = 2,022 households]

IS DRINKING WATER FROM ‘IMPROVED’ SOURCES HIGH QUALITY?

Source: Lauer et al. 2018

 No. E. Coli 
contamination of 
‘treated’, 
‘covered’ or 
‘improved’ 
sources almost 
as bad. 



DOES MATERNAL EED IMPACT BIRTH OUTCOMES?

Anti-
flage
llin 
IgG

-0.97
(-1.79,           
-0.14)

p=0.022*

-0.52
(-0.95, -0.08)

p=0.020*

Anti-
LPS 
IgG

-0.45
(-0.87,        -

0.02)
p=0.041*

-0.25
(-0.48, -0.03)

p=0.029*

Birth length (cm) Length-for-age 
Z score

Gestational age at 
birth

Adjusted Adjusted Adjusted
-1.35

(-2.64, -0.07)

p=0.039*

-0.89
(-1.52, -0.25)

p=0.006*
* p<0.05

 Yes. Measures of 
mothers’ gut 
permeability (proxy for 
environmental 
enteropathy or EED), 
significantly linked to 
poor birth outcomes. 

 Infant’s birth length, 
length-for-age, and 
gestational age at birth 
all worse.

Mukono Health Clinic sub-study [n=258 mother/child pairs]

Source: Lauer et al. 2018



DOES AFLATOXIN IN MOTHER’S BLOOD IMPACT BIRTH OUTCOMES?

 Yes, Dr. Lauer first 
documented 
impact on birth 
outcomes!!

 Sub-study of 
larger birth 
cohort – analysis 
ongoing.

Clinic-based sub-study (n=238 mother/child pairs, Mukono)

Source: Lauer et al. 2018



DO INFANTS OF HIV+ MOTHERS WHO ALSO HAVE HIGH BLOOD 
AFLATOXIN LEVELS HAVE HIGH AFLATOXIN IN THEIR OWN BLOOD? 

 Yes. Infants 
at 9m have 
significantly 
more AF if 
mother also 
has high AF. 

Source: Griffiths, Natamba, et al.



 Yes, improved hermetic bags 
adopted.

 Adopters 10% more likely to 
use (soft kernel, insect-
vulnerable) HYV maize after   
2 seasons.

 Reported fall in storage losses, 
even over longer periods. 

Randomized Control Trial (n=1200 small farms) 

WILL FARMERS USE HYV SEED IF STORAGE BAGS OFFER PROTECTION? 

Source: Omotilewa et al. 2018



WHAT HAVE WE LEARNED - IN UGANDA?
A. Farm production diversity does help diet diversity (but market access 
matters just as much).
B. Multisector programming can help diversify farming, and also diets, if...
C. Animal source foods (and owning livestock) associated with higher child 
intake and better nutrition. 
D.WASH and EED both linked to bad maternal and child outcomes.
E. Aflatoxins are bad for birth outcomes (and nutrition).
F. Farmers will adopt new technology (e.g. storage bags). 

‘Nutrition’ goes far beyond food supply paradigm, but also beyond 
‘nutrient’ paradigm. Nutrition-sensitive actions are key to achieving goals.
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