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The problem of childhood undernutrition

In 2011, ~7 million children died before 
reaching 5 years of age.  

45% of these deaths (3.1 M) were 
attributable to undernutrition. 

Black RE et al.  Lancet, 2013.
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Deaths of U-5 children attributable to nutritional disorders, 
by type of nutrition-related problem

Black RE et al.  Lancet, 2013.

Nutritional disorder No of deaths % of total U5MR

Fetalgrowth restriction(<1 mo) 817 12%

Stunting (1-59 mo) 1017 17%

Underweight (1-59 mo) 999 17%

Wasting (1-59 mo) 875 12%

Vitamin A deficiency (6-59 mo) 157 2.3%

Zinc deficiency(12-59 mo) 116 1.7%

Sub-optimal breast feeding (0-23 mo) 804 12%

Joint effects(all nutritional disorders) 3097 45%
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Number of under-5 deaths attributable to vitamin 
and mineral deficiencies of children or their mothers

Black RE, et al.  Lancet 2013

Brown KH, et al.  Food Nutr Bull, 2015



Estimated global birth prevalence of neural tube 
defects in 2015 and related U-5 mortality
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Å 260,100 NTD-affected birth outcomes (prevalence = 
18.6 /10,000 live births)
Å 59,300 elective terminations of pregnancy
Å 57,800 stillbirths
Å 143,000 NTD-affected live births
Å 117,900 under-five deaths of affected live births

Bailey LB et al. Annals NYAS, 2017.
BlencoweH et al.  Annals NYAS, 2017.



Thiamine deficiency in Myanmar
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Å 5.6% of pregnant and lactating women had elevated 
ETKAC

Å Infantile beriberi is listed as fifth leading cause of infant 
mortality (7.1% of infant deaths)



Changes in U5 deaths from 2004 to 2011

2004 2011

U5 deaths ~10,000,000 ~7,000,000

Nutrition-attributable 
deaths

3.5 M 3.1 M

% nutrition-
attributable deaths

35% 45%

7

Why have infectious diseases declined 
more rapidly than under-nutrition?

Å Resources
Å Global coordination
Å Focused interventions
Å Better data



Development assistance (ODA) disbursements to nutrition, as % of health ODA 
and total ODA, 2004-2015
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Programs directed at Infectious Diseases and Nutrition 
at WHO & BMGF

WHO

Infectious disease Nutrition

HIV/AIDS Nutr for Health & Devl

TB Prevention of NCDs

Malaria (MNCH)

Polio eradication

Neglected Tropical Diseases

Food safety/Zoonoses

Immunization/Vaccines

(MNCH)

BMGF

Infectious disease Nutrition

HIV Nutrition

Enteric &Diarrheal Diseases

Pneumonia

Malaria

TB

Neglected Tropical Diseases

Vaccine Develop/Delivery

Polio
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Global coordination for control of infectious diseases

ÅIn 2013, there were 528,000 malaria 
deaths, ~412,000 in children <5

ÅRoll back malaria partnership
ÅWHO, UNICEF, UNDP, World Bank

ÅAchieve consensus, coordinate action, 
mobilize resources

ÅGlobal Malaria Action Plan, Action and 
Investment to defeat Malaria 
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ÅIn 2015, there were 1.1 million AIDS-
related deaths, ~190,000 in children <15

ÅUNAIDS
ÅLeadership/partnerships

ÅAdvocacy

ÅMonitoring

ÅResource mobilization



Prevalence of Falciparum malaria in sub-Saharan 
Africa in 2000 and 2015, and attributable effects 

of malaria control programs*
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2000 2015

*5 km2 spatial resolution Bhatt S et al.  Nature, 2015.



Prevalence of stunting (2000-2015) in children 
<5 years and progress toward 2025*

12

*5 km2 spatial resolution Osgood-Zimmerman et al.  Nature, 2018.
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Problems with manual anthropometry

ÅPortability
ÅPersonnel training & standardization
ÅAccuracy & precision



Accuracy and precision of manual anthropometry

Å52 DHS Surveys that included height, weight, HAZ, WAZ, WHZ children under 5

ÅWide range of data quality between surveys

ÅHigh variability in length measures for children under 2



Using body imaging to simplify and improve 
manual anthropometry*

*Photos provided by Gene Alexander, 
Body Surface Translations.



Using body imaging to obtain anthropometric 
data*

*Figures provided by Gene Alexander, Body Surface Translations.


