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Agenda - Day 1: Optima Nutrition and Scenario 
Analysis

Time Session name and description

Welcome and introductions

8:30 Introduction to training

¶ Objectives ςtopics covered, expected results, skills participants will learn

¶ Overview of the training agenda

¶ Roles, rules, and housekeeping

Rationale for efficiency analysis

9:00 Presentation: Allocative efficiency analysis

¶ Types of efficiency

¶ Introduction to the Optima approach

¶ Global issues in nutrition and how modelling can help

¶ Nutrition modelling tools and where Optima fits in the mix

9:40 Tour of the Optima Nutrition Graphical User Interface (GUI)

Modelling stunting using Optima Nutrition

10:00 Presentation

¶ Introduction to session: overview, objectives and skills to learn

¶ Introduction to modelling stunting in the Optima Nutrition model

¶ How risks for stunting are modelled

¶ Stunting programs and how their effects are implemented 

10:40 Practice: stunting interventions (GUI)

¶ Baseline scenarios and how they are defined

¶ The impact of scaling up and down stunting interventions

¶ Modifying IYCF packages

11:00
Break

11:30
Practice: stunting interventions (GUI) (continued)

Modelling wasting using Optima Nutrition

12:00 Presentation

¶ Introduction to session: overview, objectives and skills to learn

¶ How wasting is incorporated into the Optima Nutrition model

¶ Wasting risk factors, programs and how their effects are implemented

12:40 Practice: wasting interventions (GUI)

¶ Prevention versus treatment interventions for reducing wasting

¶ Understanding how adding management of MAM impacts the effects of the treatment 

¶ Modifying the delivery of treatment of SAM

13:00
Lunch break

14:00
Practice: wasting interventions (GUI) (continued)

Modelling anaemia using Optima Nutrition

14:30 Presentation

¶ Introduction to session: overview, objectives and skills to learn

¶ Additional population groups (women of reproductive age)

¶ How anaemia is incorporated into the Optima Nutrition model

¶ Anaemia risk factors, programs and how their effects are implemented

15:10 Practice: anaemia interventions (GUI)

¶ Program delivery modalities.

¶ The two kinds of program dependencies, threshold and exclusion.

¶ Exploring program impact on multiple nutritional outcomes.

16:00
Break

16:30
Continued exercises

16:45
tŀǊǘƛŎƛǇŀƴǘǎΩ ŦŜŜŘōŀŎƪ ƻƴ ǘƘŜ ǘǊŀƛƴƛƴƎ ŀƴŘ ƻƴ ǘƘŜ ǘƻƻƭ

17:30
Closure of the day
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Agenda - Day 2: Optima Nutrition ςData, 
Objectives and Optimization

Time Session name and description

8.30 Review of materials covered on Day 3, review questions, and plan for Day 4

Other nutrition-sensitive and supplement interventions

9:00
Presentation

¶ Introduction to the family planning module and WASH interventions

¶ Remaining interventions included in the model

9:40
Practice: all interventions

¶ The impact of nutrition-sensitive interventions on mortality numbers and mortality rates

¶ Complex coverage scenarios relevant to program planning

11:00 Break

The data input book: common data sources and model inputs

11:30
Presentation

¶ Introduction to session: overview, objectives and skills to learn

¶ Data requirements, data sources, and concerns

¶ The data input book

¶ Default values

12:00
Practice: data session

¶ Collating and interpreting data 

¶ Familiarity with the data input book

Interpreting data: costs and cost-coverage relationship

12:30
Presentation

¶ Introduction to session: overview, objectives and skills to learn

¶ Data requirements, data sources, and concerns

¶ Review of cost and coverage values

¶ Shape of cost functions and their implicit assumptions

12:45
Practice: costs

¶ Estimating unit costs 

¶ Challenges interpreting data

13:00 Lunch break

Optimisation and the objective function

14:00

Presentation: different objectives

¶ Introduction to session: overview, objectives and skills to learn

¶ How does the optimisation algorithm work?

¶ How different objectives can lead to different results 

¶ Review of different analyses and outputs 

¶ Structuring recommendations based on different objectives

14:40
Practice: optimisation

¶ Defining appropriate objective functions, the pros and cons of various choices. 

¶ Performing optimisations and developing recommendations (GUI)

16:00 Break

16:30 Practice: optimisation (continued)

16:45 tŀǊǘƛŎƛǇŀƴǘǎΩ ŦŜŜŘōŀŎƪ ƻƴ ǘƘŜ ǘǊŀƛƴƛƴƎ ŀƴŘ ƻƴ ǘƘŜ ǘƻƻƭ

17:30 Closure of the Day
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Agenda - Day 3: Optimization and geospatial 
analysis

Time Session name and description

8.30 Review of materials covered on Day 4, review questions, and plan for Day 5

Optimisation and objective functions (continued)

9:00
Presentation

¶ Being able to create suitable objective function 

¶ Weighted objective functions

9:30
Practice: optimisation

¶ Using a weighted objective functions to make a more nuanced policy recommendation on budget allocation

11:00 Break

Geospatial optimization

11:30

Presentation

¶ Introduction to session: overview, objectives and skills to learn

¶ Understanding the need for geospatial analysis

¶ Selecting appropriate geographical resolution

¶ Understanding the different types of geospatial analyses

¶ Understanding the methodology

12:15 Practice: geospatial analysis (using pre-loaded data books for regions)

13:00 Lunch break

Case study: Final practice of scenario analyses and optimisations 

14:00
Practice: use of GUI

¶ Practice with optimisations and recommendations

¶ Remaining issues

16:00 tŀǊǘƛŎƛǇŀƴǘǎΩ ŦŜŜŘōŀŎƪ ƻƴ ǘƘŜ ǘǊŀƛƴƛƴƎ ŀƴŘ ƻƴ ǘƘŜ ǘƻƻƭ

16:30 Plenary Closing Session

17:30 Workshop Closure
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Global issues innutrition
Day 1ςSession 1
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Global Analytics: Global InvestmentFramework

ÅHow much it willcost?

ÅWhat will we buy with thisinvestment?
ï Nutrition

ï Health/livessaved

ï Economy

ÅHow can it be financed?

Å How can these analytics generate national political  
commitment? And how can we maximize the  
άōŀƴƎ for theōǳŎƪέΚ

Global Targets(WHA/SDGs)

7
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Using Economic Analysis to Support Nutrition  
Programs in Client Countries: 6 Years of Analytic  
Engagement

Country Year
Analysis

completed

Discussion

Paper

Policy

Brief

Nigeria 2013/4

Togo 2013/4

Mali 2014/5

DRC 2014/5

Zambia 2015/6

Uganda 2015/6

Cameroon* 2015

Kenya 2015/6

Tanzania* 2015

CoteŘΩLǾƻƛǊŜ2015/6

GuineaBissau 2016

Madagascar 2016

Bangladesh 2016

Afghanistan 2016

Analytic program in  
partnership withBMGF:

Å Analyses in14  
countries

Å 10 stand-aloneHNP
discussionpapers

Å Multiple policy  
briefs andother  
dissemination  
materials

8
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AnalyticProducts

For all publications see:  

http://www.worldbank.org/en/topic/nutrition

9

http://www.worldbank.org/en/topic/nutrition
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Using Data Analytics To MobilizeResources

Types of analyses  
conducted

Estimatingthe  
costs

Costeffectiveness
analysis

Benefit -cost  
analysis

Country budgets  
(DRM)

IDA

Innovative
financing
(GFF,PoN)

Types of resource  
mobilized

Development of key  
policydocuments

Prioritization of  
nutrition investments

Advocacyfor increased
resourceςάƛƴǾŜǎǘƳŜƴǘ
ŎŀǎŜǎέ

Types of engagement  
with governments

1
0
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Using Data Analytics To ImproveEfficiency
Estimatingthe  

costs

Cost
effectiveness

analyses

Benefit-cost  
analyses

(.87,1]

(.745,.87

(.65,.745]

[0,.65]

Cost-effectiveness  
map: Regions with  
the lowest costper  
case of stunting  
averted

31%

6%

$0.01

38%

25%

Other inputs

Humanresources

Consumables  

Transport  

Programcost

105
19 31

85
46 64

105 145 15 15 15 15 15 15 15

110
138

19 25 34 46
61

79
101

125
153

$0

$50 15

$100

$150

$200

Annual Public Sector Cost of Scaling-up  
Nutrition-specificInterventions

(USDmillion)

2016201720182019202020212022202320242025

Currentcost Additionalcosts Total

$1 invested = $22returns
Intervention

Costper
DALY

IYCN 12
Vitamin A supplementation 29
Therapeutic Zincsuppl./ORS 216
Micronutrient powders 44
Deworming 264
Iron-folic acidsupplementation 43
Iron fortification of staplefoods
Saltiodization

Public provision of  
complementaryfood

3,256

CMAM for
SAM

169

ANNUALPUBLIC  
INVESTMENT

BENEFITS

One key question we could not answer: whatis

the optimal allocation of resources acrossinterventions?
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Using Data Analytics To ImproveEfficiency

Technical efficiency ς
maximizing outputs at  
givencost.

InterventionA

Allocative efficiency ς
maximizing outputs by  
allocating resourcesacross  
different activities

$

Different health  
programs

Different nutrition  
interventions

Differentsectors

$

B
e
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e
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u
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WhyEfficiency?

ÅAllocation among different interventions
and different regions.
Å6 interventions:
Åvitamin A supplementation,
Åmultiple micronutrient powder (MNP)  

supplementation,
Ådeworming,
Åfortification of edibleoil,
Åfortification of bouillon cubes,
Åbiofortification of maize

Å3 Regions
ÅAnalysis ςcomparison of 2 scenarios

Current  
coverage

Optimal  
allocation

Children  
reached*

13
million

13
million

Costper  
child

$2.93 $1.63

*Children whose vitamin A deficiency was  
eliminated due to interventions

with the samecost/budget:
ÅCurrent coverage over 10 years (statusquo),
ÅMost efficient (optimized)allocation.

ÅFindings: optimized allocation is 44% less expensivethan
the currentallocation



Nutrition

THANKYOU
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Background on nutrition modelling
Day 1ςSession2
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What is amodel

ÅModelling is aprocess:

ÅWe all use models everyday without realising it. For  
example, how are you going to travel to work?
ÅData: timetables, costs,weather

ÅSimplify: maybe we ŘƻƴΩǘ care if a train could be 5 minuteslate

ÅConstraints: what are we prepared to pay and how fast do we
need to get there?

ÅSometimes there is too much information to consider, so  
we need to use a computer

ÅModels can help us to make decisions by organising all of
the relevant data in a way that is useful for us

Problem
Gather data/
observations

Simplify /  
filter relevant  
information

Consider
constraints

Make  
decision

1
6
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Existing tools for impact and economic analysesfor
nutrition

OneHealth

PROFILES

FANTA  
CMAM

WBCi

Multiple interventions: Singleintervention:

Investment

Coverage

Health  
impact

Economic  
impact

Optimization

Budget  
impact

MINIMOD

1
7
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Where does Optima Nutrition fit in themix

Optima Nutrition has two mainuses:

ÅOptimising investment for best health and  
economicoutcomes

ÅProjecting future scenarios: how will trends in  
malnutrition change under different funding  
scenarios?

The model has secondary usesfor:

ÅAssessment of the impact of interventionson
multiple malnutritionconditions:
ÅStunting in children

ÅWasting in children

ÅAnaemia in children and women of reproductiveage

ÅChild and maternalmortality

Investment

Coverage

Health  
impact

Economic  
impact

Optimization

Budget  
impact

1
8
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Howdoes work?

4.Optimization  
algorithm

1. Burden of malnutrition

ÅDatasynthesis
ÅModel projections

2. Programmaticresponses

ÅIdentify interventions & deliverymodes
ÅCosts andeffects

3. Objectives andconstraints

ÅStrategicgoals
ÅEthical, logistic & economicconstraints

1
9
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Key questions addressed by OptimaNutrition

2
0

ÅHow can a fixed budget be allocated across interventions to  
minimise malnutrition and associatedconditions?

ÅWhich interventions should receive priority additional funding,if
it were available?

ÅIn a sub-national analysis: which geographical regions should receive  
priority additional funding, if it wereavailable?

ÅHow might trends in undernutrition change under different
fundingscenarios?

ÅHow close is a country likely to get to their nutrition targets:

Åwith the current allocation offunding?

Åwith the current volume of funding, but reallocated optimally?

ÅWhat is the minimum funding required, if allocated optimally, to  
meet the nutrition targets?
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Health outcomes addressed by OptimaNutrition

2
1

ÅFor different funding levels, how should resources be allocated  
across a mix of nutrition interventions and what impact is  
achievable?

ÅOptimal outcomes can be measuredas:

Åminimised stuntingcases

Åminimised stuntingprevalence

Åminimised wastingprevalence

Åminimised anaemiaprevalence

Åminimised deathsor
ÅA combination of the above, e.g. maximising the numberof

alive non-stunted children όάŀƭƛǾŜ andǘƘǊƛǾŜέύΦ
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Tour of the graphic user interface(GUI)

2
2
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Modelling stunting using OptimaNutrition

Day 1ςSession 3
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Objectives of session

2
4

ÅThe objective of this module is to understand the underlying  
model framework, using the stunting model as anexample

ÅWe will start this module with a presentation and then do some  
exercises using the Optima Nutrition graphic user interface we  
showed you earlier thismorning

ÅAt the end of this module and exercises you should be ableto:
ÅProject status-quo / baselinescenarios

ÅEstimate the impact of scaling up and down stuntinginterventions

ÅCreate and model different infant and young child feedingeducation
packages



Nutrition

Overview of the Optima Nutrition model

2
5

ÅThe underlying model is a reproduction of the LiST framework
ÅTracks the under-5 population over a given period (e.g.2018-2030)

ÅThe model includes risk factors that contribute to stunting and  

mortality (among otherthings)

ÅThe model includes a range of interventions
ÅFor example: balanced energy protein supplementation, multiple  

micronutrient supplementation, vitamin A supplementation, prophylactic zinc  

supplementation, infant and young child feeding education and public  

provision of complementaryfoods.

ÅKey outcomes for this session include the number of deaths and  

stunting cases, and the prevalence of stunting

ÅAn optimisation algorithm is used to allocate a given budgetacross

the nutrition interventions to minimise a chosenobjective
ÅFor example, maximise the number of alive and non-stuntedchildren
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Severe

Moderate

ăStunting

Mild

Normal

Definition of stunting in the model

ÅHeight-for-age distribution is classified into four Z-score (HAZ)  
categories

ÅRisk factors for stuntingare:
ÅBirth outcomes OR =5 for term SGA; OR = 6.4 for pre-term AGA; OR = 46.5 for pre-term SGA[LiST]

ÅDiarrhoea incidence OR =1.04 for every additional episode[LiST]

ÅPast stunting OR = 45; 361.6; 174.7 and 174.7 for 1-6 month, 6-12 month, 12-23 month and 23-59  
month categories respectively[LiST]

ÅStunting increases the risk of mortality for children
who have diarrhoea, pneumonia, measlesand
other illnesses:
ÅOdds ratios / relative riskscome

from available literature: E.g.
OR for measlesmortality
= 6.01 if severelystunted
Olofin et al 2013, PLoSOne

HAZ
23
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Model populations and ageingprocess

Pre-term
SGA

Term  
SGA

AGA

1-6months

<1month

6-12months 1-2years 2-5years Stunted

Others not
stunted by
age5years

Neonatal
death Post-neonataldeath

-3 -2 -1

Height-for-age: Four categoriestracked

Relative to  
globalmean

Risks of stunting include
-breastfeedingpractices
-paststunting
-diarrhoeaincidence

Key
endpoints

Stunting

SGA: Small for gestationalage
AGA: Appropriate for gestationalage

Risk factors 
for mortality
ÅDiarrhea
ÅPneumonia
ÅMeasles
ÅOther

Risk factors formortality
ÅDiarrhea ÅSepsis
ÅPneumonia ÅPrematurity
ÅAsphyxia ÅOther

Deaths

2
7

Births
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Birthoutcomes

SGA /AGA

Pre-term / term

Stunting

Neonatal  
mortality

Past  
stunting

1-59month  
mortality

Riskfactors Mortality

Breastfeeding  
practices

Diarrhoea  
incidence

Relationship between interventions, risk factors, stunting  
andmortality

Balanced energy  
protein  

supplementation

Public provisionof  
complementary  

foods

In
te

rv
e
n
tio

n
s

Infant andyoung  
child feeding  

education

Vitamin A  
supplementation

Multiple  
micronutrient  

supplementation

Prophylactic zinc  
supplementation

2
8
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Summary of stunting-relatedinterventions

Intervention Targetpopulation Effects Source / effect size

Balanced energy protein  
supplementation

Pregnant women  
below the poverty  
line

Reduces risk of SGA  
birth outcomes

RRR = 0.79 [Ota et al. 2015,The  

CochraneLibrary]

Multiplemicronutrient  
supplementation in  
pregnancy

Pregnant women Reduces risk of SGA  
birth outcomes

RRR = 0.77[LiST]

Public provision of  
complementaryfoods

Children 6-23  
months below the  
poverty line

Reduces the odds of  
stunting

OR = 0.89 [Bhutta et al. 2008, The  

Lancet; Imdad et al. 2011, BMC Public  
Health]

Prophylactic zinc  
supplementation

Children1-59  
months

Reduces diarrhoea  
incidence
Reduces diarrhoea  
and pneumonia  
mortality

Diarrhoea incidence RRR = 0.805  
[Bhutta et al. 2013, The Lancet;  
Yakoob et al. 2011, BMC Public Health]  

Mortalities RRR = 0.85 [Bhutta et  
al. 2013, The Lancet; Yakoob et al.
2011, BMC PublicHealth]

Vitamin A supplementation Children6-59
months

Reducesdiarrhoea
incidencemortality

Incidence RRR = 0.87 [Imdad et al.
2011, BMC PublicHealth]

Mortality RRR = 0.82 [Imdad et al.  
2011, BMC PublicHealth]

Infant and young child feeding  
education(IYCF)

Children<23  
months

See nextslide

26
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Modelling feeding practices and theirimpact

ÅCorrect (or incorrect) feeding practices have a different impactin
the model depending on the age of the child

ÅTherefore the model allows the user to choose what ages their  
education packages cover, and accounts for the different impacts.

aLamberti et al. BMC Public Health 2011, 11(Suppl 3):S15); bBlack et al. The Lancet2008,
371(9608):243-260; cLiST; dImdad et al. BMC Public Health 2011, 11(Suppl3):S25.

Agegroup Effect size / sources

< 6 Exclusivebreastfeeding Reducesdiarrhoea Diarrhoea incidence: compared to exclusive  
breastfeeding, OR = 1.26, 1.68, 2.65 for  
experiencing diarrhoea with predominant, partial  
or no breastfeedinga

Diarrhoea mortality: compared to exclusive  
breastfeeding, OR = 2.28, 4.62, 10.53 for diarrhoea
mortality and 1.66, 2.50, 14.97 for other causes
with predominant,partial or no breastfeedingb

DiarrhoeaĄ stunting: ORfor stunting= 1.04 for
everyadditionaldiarrhoeaepisodecomparedto
exclusivelybreastfedchildrenc

months
Reducesmortality

Indirectly reducesstunting
and wasting(through
decreaseddiarrhoea)

6-23
months

Partialbreastfeeding Reducesdiarrhoea
Reducesmortality

OR = 2.07 for no breastfeeding compared topartial
breastfeedinga

Appropriate  
complementaryfeeding

Reduces odds of stunting OR = 0.67d

27
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Combining education delivery in an infant and  
young child feeding (IYCF)package

3
1

ÅBreastfeeding promotion and complementary feeding  
education interventions are combined in the model, as user-
defined (IYCF)packages

ÅAn IYCF package can target one (or more) of: pregnant women,  
children 0-5 months or children 6-23months

ÅAn IYCF package can be delivered through one or moreof:
ÅHealth facilities (GP, hospital): coverage is restricted by the fraction of the

population whoattend

ÅCommunity health workers: reaches all women and can therefore have  
much highercoverage
ÅMass media: can cover all groups, depending on the message, with high

coverage possible

ÅIf multiple delivery modes are selected, such as both health facility and  
community, then some parents will be exposed to multiple messages  
which can lead to greaterimpact.
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User defined IYCF packages and input sheet

ÅUsers can design their own IYCF packages using the tablebelow

ÅMultiple IYCF packages can be designed and used in anoptimisation

ÅFor example, below might reflect an IYCF package that includes:
ÅPregnant women: counseling for pregnant women attending healthfacilities

Å<6 months: visit from community health worker + counseling during facility  
childvisits

Å> 6 months: community lectures + counseling during facility childvisits

ÅMass media messages about advantages of exclusive breastfeeding0-6
months

3
2
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Linking investment in interventions to impact

$

0
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Spending on intervention($)

ÅThe spending on interventions is linked to their coverage

ÅFor each intervention, increasinginvestment:
ÅIncreases the number of people receiving the intervention

ÅLeads to reductions in stunting and deaths according to estimatedeffectiveness

ÅHas a saturation effect when scaling upinterventions

ÅThe model is given inputs on how much to spend on each  

intervention, and produces estimates for stunting and mortality  

(among otherthings).
3
3
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EstimatedOptimised
NMNAP spending
planned
spending
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National optimisationresults
To maximise the number of alive and non-stunted  

children2017-2030

$70

$60

$50

$40

$30

$20

$10

$0

Estimated
2016

spending

VitaminA
supplementation

Public provisionof
complementaryfoods

IYCF

Balancedenergy-
protein  
supplementation

Multiple micronutrient  
supplementation

Tanzania Example: National Spending in 2016

¢ŀƴȊŀƴƛŀΩǎ2016 nutrition
fundingwasestimatedat
US$19.1 milliona:

ÅIYCF(53%)

ÅVitamin A supplementation  
(31%)

ÅMultiple micronutrient  
supplementation (pregnant  
women)(16%)

31

a Based on estimates of national  
intervention coverages and unitcosts.
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Optimised
spending
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National optimisationresults
To maximise the number of alive and non-stunted  

children2017-2030

$70

$60

$50

$40

$30

$20

$10

$0

Estimated Estimated
2016 NMNAP

spending planned
spending

VitaminA
supplementation

Public provisionof
complementaryfoods

IYCF

Balancedenergy-
protein  
supplementation

Multiple micronutrient  
supplementation

¢ŀƴȊŀƴƛŀΩǎ National Multisectoral Nutrition Action Plan  
(NMNAP)

Å¢ŀƴȊŀƴƛŀΩǎ NMNAP includes  
2021 national coveragetargets:
Å65%IYCF

Å58% for micronutrient  
supplementation(pregnant  
women)

Å90% for vitaminA  
supplementation

ÅEstimated to cost a total
US$64.8 million perannum

ÅIf maintained to 2030could  
result in acumulative:
Å949,000 (4.9%) additionalalive  

and non-stunted children,  
compared to continued  
estimated 2016spending

3
5
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Optimisation of estimated NMNAPbudget

To maximise the number of alive  
and non-stunted children,  
funding should be optimally  
targetedtowards:

ÅIYCF(63%);

Åpublic provision of complementary
foods (23%);and

Åvitamin A supplementation(14%).

Compared to the NMNAP  
scenario, optimisation is  
estimatedto:

ÅIncreasethe number of alive, non-
stunted childrenby 192,000(0.9%)
between2017and2030

Å20% higher impact thancurrent
NMNAP
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National optimisationresults
To maximise the number of alive and non-stunted  

children2017-2030

$70

VitaminA
supplementation

Public provisionof
complementaryfoods

IYCF

Balancedenergy-
protein  
supplementation

Multiple micronutrient  
supplementation

EstimatedOptimised

3
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Exercises

3
7

ÅSeeworksheet
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Modelling wasting using OptimaNutrition

Day 1ςSession 4
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Objectives of session

36

ÅPreviously we covered stunting and stunting interventions in  
OptimaNutrition.

ÅThis session will cover how wasting is incorporated in Optima
Nutrition.

ÅWe will start this module with a presentation and then do some  
exercises using the Optima Nutrition graphic userinterface.

ÅAt the end of this module and exercises you should be ableto:
ÅUnderstand the wasting component of the model, includingprevention

(incidence-reducing) interventions andtreatment

ÅCompare the impact of prevention and treatment interventions for  
reducingwasting

ÅUnderstand how adding management of moderate acutemalnutrition
to a treatment intervention impacts its effects in the model

ÅBe able to run budget scenarios in themodel
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Severeacute  
malnutrition

(SAM)

Moderateacute
malnutrition

(MAM)

ăWasting

Wastingimplementation

ÅThe weight-for-height distribution is tracked for children in each  
ageband

ÅSplit according to weight-for-height Z-scores (WHZ) as four  
categories (similar to stunting)
ÅCategories: severe acute malnutrition [SAM], moderate acute  

malnutrition [MAM], mild acute malnutrition,normal

ÅWasting considered to be SAM + MAMcategories

ÅWasting is modelled as an incident (short-duration)condition
ÅIndependent distributions / burden is allowed for each agegroup

Normal

Mild

WHZ 37
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Dynamics of wasting in themodel

Wasting is modelled as a short-duration condition

ÅIncidence (purple arrows): children developSAM/MAM

ÅDeaths (red arrows): children are at greater risk of death while in  
the SAM/MAMcompartments

ÅRecovery (green arrows): scale-up of SAM/MAMtreatment
reduces the duration spent in those compartments

Age band (e.g. 6-11months)

Deaths

Incidence

Childrenenter  
ageband

Alivechildren  
exit agebandMild and

normal
SAM MAM

4
1

Incidence
Increased mortality risk  
while in SAM/MAMstates

Recovery Recovery
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Risk factors for wasting

4
2

ÅWasting is a risk factor for several causes of death in children > 1  
month: [Olofin et al. 2013, PLoSOne]

ÅDiarrhoea RRR = 1.60, 3.41, 12.33 for mild, moderate and severe WHZ categories compared tonormal

ÅPneumonia RRR = 1.92, 4.66, 9.68 for mild, moderate and severe WHZ categories compared tonormal

ÅMeasles RRR = 2.58, 9.63 for moderate and severe WHZ categories compared tonormal

ÅOther RRR = 1.65, 2.73, 11.21 for mild, moderate and severe WHZ categories compared tonormal

ÅRisk factors for wastingare:
ÅDiarrhoea incidence OR = 1.025 for every additional episode; assumed the same OR as for stunting,

from LiST

ÅPreterm / term and SGA / AGA birth outcomes OR for wasting =1.65 for pre-term AGA,

2.58 for term SGA, 3.50 for pre-term SGA [Christian et al. 2013, International Journal of Epidemiology]

ÅWasting and stunting modelled asindependent
ÅThis is the approach taken in LiST




