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Nutritional Rehabilitation Diets:  

Have We Moved On? 



ÅNutritional rehabilitation ï existing protocols 

ÅSituation in Asia 

ÅDiets during NR ï local diets, RUTF 

ÅNeed to develop óRUTFô from local food 

ingredients 

 

Outline of Presentation 



Severe Acute Malnutrition 

 

Å WH<-3 SD 

Å Edema both feet 

Å MUAC <11.5 cm 

 

 

At risk of death from  
 

Å Hypoglycemia 

Å Hypothermia 

Å Infections 
 

 



On the Causes of Malnutrition 

A personôs entitlements 

are commodities that s/he 

can command using 

rights and opportunities. 

Famine and malnutrition 

are a result of a collapse 

of entitlements for a 

certain segment of 

society and the failure of 

the state to protect those 

entitlements. 

Amartya Sen 

 



Severe acute malnutrition much more 

common in Asia  

Percentage 

severely wasted 

Number severely 

wasted in millions 

Africa 3.9 5.6 

Asia 3.7 13.3 

Maternal & Child Undernutrition Study Group 

The Lancet, 2008 



WHO Global Database on Child Growth and Malnutrition 

*Demographic and Health Survey 

Severe Acute Malnutrition in Asia 
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ÁAcute phase 

 100 kcal/kg & 1.5 g protein/kg.d, infection 

 control, micronutrients, appropriate 

 rehydration, treatment of complications 

 3-7 days (no iron) 
 

ÁNutritional rehabilitation phase 

 150-250 kcal/kg & 3-5 g protein/kg.d, 

 micronutrients, health & nutrition education 

 2-6 weeks 
 

ÁFollow-up 

 Prevents relapse, promotes further growth 

 & development 

 
Ahmed T et al. Indian J Pediatr 2001 



The Lancet Series on Maternal  

and Child Undernutrition 



WHO Guidelines in Reducing CFR:  

A Meta analysis 

Ahmed T et al. Lancet Nutr Series Web Appendix, 2008 



A Child is ready for Nutritional 

Rehabilitation - 

ÅNo longer has diarrhea or vomiting 

ÅOther acute illnesses are under control 

ÅDoes not require nasogastric tube feeding 

ÅHas a good appetite finishing most feeds 

 

 

 



WHO Recommended F-75 and F-100 



A nurse preparing F-75 with local ingredients  

in Kabul 



ÅF-100 is ideal for nutritional rehabilitation 

ÅBut it is not intended for use at home 

ÅTherefore children need to stay in a nutrition  

unit until full recovery i.e. achievement of WL  

-1 SD (90% of median) 

ÅProlonged stay is not preferred by parents  

 



Local Diets in Nutritional Rehabilitation 

ÅNutritious 

ÅInexpensive, culturally acceptable 

ÅLocally available & not dependent on imports 

ÅCan be prepared at home so that nutritional 

rehabilitation is continued at home 

ÅCan be given to siblings to prevent malnutrition 

 

 



Khichuri 

100 g = ~140 kcal and 3 g protein 



Halwa 

100 g = ~240 kcal and 5 g protein 



Standardized Diet Protocol 

Using Local Diets 

Day 1 

ÅMilk suji 11 feeds 

ÅHalwa 2 feeds 

 

Day 5 or 6 

ÅMilk suji 100 4 feeds 

ÅHalwa 3 feeds 

ÅKhichuri 3 feeds 

   

 

 

Ahmed T et al. Ann Nutr Metab 2001 



Typical Weight Gain of a Severely 

Malnourished Child on Local Diets   

 



Efficacy of Local Diets in Nutritional 

Rehabilitation of Children with SAM 

Discharge characteristics, n=1854 

WL % 81  7 

WA % 55  8 

NRU stay, days 14 

Energy intake, kcal/kg/d 214  49 

Rate of weight gain, g/kg/d 10.9  

Ahmed T. Annals Nutr 2006 



Day 1 

Day 3 

Day 14 



Incaparina - Guatemala 

ÁVegetable and protein 

mixture  

ÁCottonseed, corn flour,  

vitamin A, iron, niacin, 

DSM, sugar 

Á163 kcal/cup  

 

INCAP Longitudinal Study (1969 ï 1977) 

www.unu.edu 



Atole - Mexico 

ÁTraditional masa/corn 

based mixture  

ÁSugar, flavors, MN? 

 



Kitobero ï Uganda  

ÁñGood mixed foodò 

ÁMatoke (green 

banana), pounded 

groundnuts, dried fish 

or beans  

ÁRich in carbohydrates, 

fat and protein 

ÁVitamin A, C, B 

complex, folic acid, 

calcium 

 

http://images.google.se/imgres?imgurl=http://www.videodocument.org/Uganda2/images/Mabararaluncheon/cooking/liftingmatoke.jpg&imgrefurl=http://www.videodocument.org/Uganda2/Mbcooking.html&h=188&w=250&sz=13&hl=en&start=29&tbnid=0k7mFkyM2zGg5M:&tbnh=83&tbnw=111&prev=/images%3Fq%3Dmatoke%26start%3D20%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://www.anglican.ca/partnerships/VIM/images/PeanutsMatoke.JPG


ProNutro- South Africa 

ÁCommercial soy 
fortified blended food, 
brand-named ProNutro 

 

ÁUsed in people living 
with HIV/AIDS 

 



Millet Gruel ï Guinea Bissau 

ÁStudied in children with 

malnutrition and persistent 

diarrhea  

ÁGruel of millet, egg, 

banana, margarine, sugar, 

micronutrients  

ÁEasy to prepare and 

supplied as flour mix 

http://images.google.se/imgres?imgurl=http://www.bbc.co.uk/africalives/myafrica/blogs/005034/images/p6270071.jpg&imgrefurl=http://www.bbc.co.uk/africalives/myafrica/blogs/005034/archive/2005/07.shtml&h=337&w=450&sz=171&hl=en&start=23&tbnid=wJ8jPZeK2qOtiM:&tbnh=95&tbnw=127&prev=/images%3Fq%3Dmillet%252Bafrica%26start%3D20%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN


Corn-Soy-Wheat Noodle - Brazil 

ÁLow-cost, high-protein food 60% corn, 30% soy 

flour, 10% wheat germ 

 

Á355 Kcal/100g 

 

ÁProtein 20.5 g 

 

ÁDuring study, noodle well accepted 

  

American Journal of Clinical Nutrition, 1973 



Other Local Recipes 

ÁMaize, beans and green leafy vegetables 

 

ÁUgali (East Africa)/ Sadza (Zimbabwe)/ Putu 

(South Africa) with cowpeas and tomatoes 

 

ÁGroundnut and banana mush  

 

ÁFish porridge (gruel of staple + fish) 

 

ÁSorbottam Pito (Nepal) 

 



Local Diets Foster a Multi-Faceted 

Approach  

ÁWomen empowerment  
 

ÁIncrease of food diversification through 
agroforestry, rainwater harvesting, cropping 
patterns and mixtures 

 

ÁNutrition education  
 

ÁIntegration of local diet management to treat 
malnutrition at community level   



There are limitations!  

ÁNot evaluated except the local diets Khichuri 
and Halwa 

ÁLevels of anti-nutrients like phytate not well 
known 

ÁóFillingô effect may compromise actual intake 
of nutrients 





Brown K, 2009 

Infants <6 mo with SAM 

Infants > 6 mo old and <4 kg 



ÅSimilar to ósolidô F-100 

ÅIngredients for lipid-based RUTF 

ïPeanuts (ground into a paste) 

ïVegetable oil 

ïPowdered sugar 

ïPowdered milk 

ïVitamin and mineral mix  

ÅNo water, no risk of bacterial contamination 

ÅLong shelf life  

 

 

Ready-to-use Therapeutic Food (RUTF)  



Courtesy: Dr Mark Manary 

Local production of Peanut-based 

RUTF in Malawi 



Meta-analysis of the efficacy of home-based 

RUTF treatment and standard facility-based 

treatment with F-100  

Review: Efficacy of  RUTF in managment of severe acute malnutrition

Comparison: 03 RUTF supplement at home and standard therary                                                               

Outcome: 01 RUTF supplement or standard therapy and weight gain (g/kg/day)                                             

Study  RUTF  F-100  WMD (random)  WMD (random)

or sub-category N Mean (SD) N Mean (SD)  95% CI  95% CI

Cilberto MA 2005       532      3.70(4.30)         113      3.00(8.80)          0.70 [-0.96, 2.36]       

Diop el HI-2003         30     15.60(6.15)          30     10.10(3.36)          5.50 [2.99, 8.01]        

Total (95% CI)    562                         143      3.00 [-1.70, 7.70]

Test for heterogeneity: Chi² = 9.77, df = 1 (P = 0.002), I² = 89.8%

Test for overall effect: Z = 1.25 (P = 0.21)

 -10  -5  0  5  10

 Favours control  Favours intervention



Treatment of SAM using a  

CMAM approach  

 

USD 200 / episode 

 

Food cost alone is USD 50-70  

per episode for locally produced  

food  

 

ÅThe local product has to be  

 like RUTF but be inexpensive 

 

 

 

 



CMAM: The Case of Bangladesh 

Å~500,000 children with SAM, but no CMAM program  

 - Absence of GMP program to identify SAM 

 - Imported RUTF not sustainable 

 

ÅExperience with cereal-based supplement not  

satisfactory in the national program 

 

ÅNeed to develop a model for identifying children with  

SAM and treating them with RUTF made of local  

food ingredients 



Developing a RUTF from local food 

ingredients in Bangladesh  

ÅFrom local food ingredients, based on the  

recommendations of a national workshop on  

management of SAM in Dhaka, 2007 

ÅMarket survey done, recipes developed, initial  

experiments done with rice / chickpea based diet 

ÅShelf life 

ÅOrganoleptic tests 

ÅAcceptability  

ÅEfficacy trial and then bulk production 





ÅRUCFS based on rice,   

lentils, milk powder 

ÅWork in progress with  

WFP, DSM 

ÅShelf life 

ÅOrganoleptic tests 

ÅAcceptability  

ÅEfficacy 


