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Malnutrition and National Development

O Malnutrition affects national development in 2
ways: (Khan, 1984)

= Individual losses in productivity lead to reductions in
national productivity

m Increased demands on social services counter economic
productivity gains

O Estimates of economic losses from malnutrition:
— For human productivity, 10-15%
— For GDP, 5-10%

— For children’s disability-adjusted life years, 20-25%
(WHO, 2000)




Do “Food-Based Nutrition ghse
Solutions” work? How? L




Field-Based Case Studies

O Animal Source Foods (Davis, UCLA,
Nairobi & Hawaii)

m Direct intervention supports
correlational data
o Bio-fortified rice (IRRI, Cornell, Penn
State)

= Small additions of a nutrient can lead
to improved nutritional status
O Orange-flesh sweet potato (CIP,
IFPRI, MSU, World Vision, Helen
Keller) — Low, Arimond and others)

m Integrated approach — production,
education and marketing
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Background to Kenya-Embu Project

O Previously Nutrition-CRSP in Embu.
0 30% stunted.

O Protein and amino acid intake adequate,
energy low Iif drought.

0 30-90% prevalence of micronutrient
deficiencies.

O ASF intake correlated with growth, cognitive
performance, activity.

0 Meat & milk intake very low (<1% energy).

O PURPOSE: Intervention project to test causal
effects of ASF on child development.




School Snacks, 2 years

O Energy: 250 kcal from githeri
(maize and beans) + oill

o Meat: 250 kcal from githeri + 60-
80 g beef.

o Milk: 250 kcal from githeri + cup
of milk.

O No intervention: (goat given after '
study).

O Total energy intakes similar, and
mean energy & protein intakes
were adequate in all groups.

0 Randomized, 3 schools/group,
n=554.




Raven’s Scores and Exam Results
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Behavior during play

Compared to all other groups, the
MEAT GROUP

- Had greatest increase in % time spent at
high activity levels, and least % time in
low activity.

- Were more talkative, playful — and
“disruptive”.

- Spent more % time in leadership and
taking initiative.




Results

math)
physical activity
Initiative and leadership behaviors
arm muscle mass
school test scores

O Milk supplementation improved:
linear growth of stunted children

O Milk and meat supplementation
iImproved:

vitamin B-12 status




Bio-Fortified Rice

m Research at IRRI, LLos Banos,
Philippines

m 32% of Filipino women are
anemic and 40% are iron deficient y ,;.[.‘-—

m Women eat ~ 500 g cooked
rice/day

®m Newly developed (nhon-GMO)

rice variety meets local consumer
tastes and has higher iron content
than most varieties after milling, 4 =
polishing and cooking : r ""ﬂ - .,.,, ;rn. ,_;

*Haas, J.D., et al., (2005)
Journal of Nutrition 135:2833-2830



Study Design

m Two treatments — high and low iron rice, 9 months
m Random assignment, double-blinded

B [ron status assessed 3 times

m Careful control and standardization of rice preparatior

m Measured intake of rice and rest of diet 3 days every 2
weeks

B 192 sisters from 10 convents s
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lIron consumption

(mg/day)

Dietary source of iron during
9 month feeding trial in Philippine women

18 7= RDA (USA)

16 B Rice iron

Estimated average

14 O Non-rice iron. requirement (EAR)
for women

Nn=138

Control High Iron
Rice group



Conclusions

Iron from biofortified rice increased daily iron intake by 20% for
iron-poor diets (<50% of RDA).

Adding 1.77 mg/d of dietary iron from biofortified rice increased the
% of women who met requitements from 50% to 70%b.

Consuming biofortified rice increased plasma ferritin and total body
iron of non-anemic women.

= Greater ferritin response was seen in the most iron depleted
subjects

m Positive relationship between amount of iron from rice and
cha : :

More than twice as much total iron in the Kenyan

meat than in the biofortified rice and meat has
F}lfthef higher bioavailability. Which is a better approach? le
dietary SR







Towarcds Sustainaple Nuirition Improvernent

LSt
(TSNI) Project: Implementing pariners




Mozambique

'JJ_/ o .
¥  Zambézia Province



Poverty reflected In
nutritional status and mortality

Focus children (4-38 mo) at baseline

One in five women underweight (BMI < 18.5 kg/m?)

Half of the women had lost a child <5 yr



Why agriculture for nutrition?
Why a food-based approach?
Need:

Enabled by:



ldentifying crops to impact nutrition

Agronomic/agricultural considerations

Soclal/leconomic consequences of introducing or
promoting crop

Where does it fit in the diet?



Why Orange Fleshed Sweet Potato?

Produced by ~ %5 of HHs — but not 1° staple
More drought-resistant than other staples
Vegetatively propagated; plant over broad range of time

“Women’s crop”
Less labor intensive
Cheap (vs nutrient-dense “high-value” crops)

Very high in carotenoids (breeding for higher)
Easily accepted by young children

Good source of energy

Easy to prepare; most likely to displace cassava

Considered by farmers as good food security crop

Evidence of efficacy* at reasonable level of intake



Provide access to
B-carotene-rich
OFSP varieties

Create demand Ensure sustained
for OFSP through adoption through
knowledge market development


















Main research question & study design



Survey research: topics and objectives

Topics:

Objectives:






Intermediate outcomes: Production/sale

Intervention HHs increased plot sizes from 33 to 359 m? in yr 2



Intermediate outcomes: Child feeding
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How can we learn from integrated projects?






Successtul Nutrition-Ag.

Projects




Successful Projects

Don’t focus on WHAT worked (specific mix of activities) but on

EX:

WHY

Why did OFSP work in Mozambique?

Appropriate crop (not primary staple, but has desirable
agronomic characteristics)

Integrated theory and practice and based on knowledge/science
Strong partnerships and good leadership
Extension effective and adequately funded; good outreach

Farmer participation in all aspects of project (even varietal
trials)

Communication and problem-solving



Teamwork 1n Potosi, Bolivia

Nutrition/
health




Flexibility Essential

O No silver bullets/one size does not fit all

= Agriculture is context-specific with huge annual variation

Coefficient of variation of rainfall in semi-arid areas often
approaches 100%

= Soils, rainfall, and crop pests all vary considerably




Traps

O

O

Micronutrient: Diets deficient in micronutrients impair

cognitive development of children

Economic:~75% of poor Africans (<$1/day) are in rural
areas and —80% of them earn most of their livelihoods
from agriculture
m Many studies show agricultural development “jump starts”
economic development
Soil Fertility: Staple monocultures deplete soil fertility
unless fertilizer is affordable (8 kg/year in Africa)

m Fertilizer applied at affordable levels does not pay for itself

Cognitive, economic and environmental poverty traps can
be addressed through agricultural interventions

= Crop diversity (including animals) affects diet adequacy and
can reduce soil degradation increasing crop yields and incomes



Not just a pretty tlower
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