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Magnitude of Prevalence of Low
Hidden Hunger Urinary lodine (%)
B Mild .4

I Moderate e 10

Bl Severe ® 50

Bl Alormingly High @® 100

I Data not available

Data source: Food fortification map study 2016. GAIN.
Hidden hunger: zinc, iron and VA deficiencies.
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PANEL 1.1 THE SCALE OF MALNUTRITION IN 2016

Ithough the numbers of people affectad by different types of malnutritlon cannot simply be summed (because a parson can suffer
from more than one type), the scale of malnutriton |15 staggering.

OUT OF A WORLD POPULATION OF outoF 5 BILLION
7 BILLION ADULTS WORLDWIDE

RELL www

About - | .. people suffer frem micowientmalnutition (o mmﬂgh’r or chesa
s o 0 /08 ! * ﬁ
Y |
700000, L]
Mearky ... | \peaple n'l'hnidn‘hﬂilq _— Utk has type 2 diobetes

PEERRRAR
ouTOF 667 MILLION CHILDREN UNDER AGE 5 WORLDWIDE

..'J'E

a® & & & & B a & & & & @B
peeed.  F00PAR.  OOPOMPW
130 - wunder oga § oa too short f 21 |- do ot waigh anough for hair A0 L e ower weil
_...J:‘.llllni_r I; l[gu:;ﬂ o hq:ﬁ[“;t.l? milllon ght
out oF 129 countries witH pata, 57 COUNTRIES @
hve sariows laveks of bath undemutrition and adult wver weight (including ebasity) NUTRITION
Sources: Mimon uiviant makition: WHO (2005); avenssioht and chesity: WHO {20088 dill stumiing, westng, ond ovensaight; UMCER, WHO, end Wedd Bonk [2015); cabie deficiany: F0 REPORT
{2015h}; disbeas: WHD [20718). Mulfiple burdars: Tha cufoffs for pladng counfries in sadhindioslor cobegory ere o5 ol undar-2pe € shuming = 20 percant, waom en of reprodudive ape

anemia = 20 parcent, ond adult swsresipht and chesity (B8 = 50 = 35 parcent. Full results eppaarin Appendis Table A1.1.
International Food Policy Research Institute



UNICEF/WHO / World Bank Group
Joint Child Malnutrition Estimates

Key findings of the 2017 edition
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Worldwide...

vl 155 million = 341 million
ﬁ STUNTED OVERWEIGHT

Stunting affected an An estimated 6.0 per
estimated 22.9 per cent cent or 40.6 million

or 154.8 million children children under age 5
under & globally around the world were
in 2016. overweight in 2016.
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= 3152 million
WASTED

In 2016, wasting continued
to threaten the lives of an
estimated 7.7 per cent ar

nearly 52 million children

under 5 globally.

These new estimates supersede former analyses and results published by UNICEF, WHO and the World Bank Group.
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Nutrient intakes data in past decades in China from national survey ( /person.day)

1959* 1982* 1992# 2002# 2012
Energy, kcal 2621.8 2484.7 2328.31+735 2250.5 2172.1
Protein, g 57 66.8 68.01+24.9 65.9 64.5
Fat, g -- 10.8 58.31+41.8 76 79.9
Carbohydrates, g -- -- 378.4+128.8 321.2 300.8
Fiber, g -- -- 13.31+9.9 12.0 10.8
VA, mcg - 76.5 156.51+737.7 151.1 141.1
Ret EQ, mcg -- 656.5 476.01+829.5 469.2 443.5
VB1, mg 1.86 2.33 1.2+0.5 1.0 0.9
VB2, mg 0.72 0.77 0.81+0.4 0.8 0.8
Niacin, mg 15.8 17.8 15.7+6.4 14.7 14.3
Ascorbic acid, mg 63.8 121.8 100.2+82.9 88.4 80.4
Calcium, mg 354.9 540.2 405.41+322.4 388.8 366.1
Iron, mg - 43.1 23.41+14.4 23.2 21.5
Zinc, mg -- -- 12.0+5.0 11.3 10.7

*: national average of different adult groups. #: reference man



Xerophthalmia: vitamin A deficiency




Beriberi: vitamin B1 deficiency



Cretinism: lodine deficiency

Goiter:;



Scurvy: vitamin C deficiency


http://rds.yahoo.com/_ylt=A2KJke529rJNYCUAwT2JzbkF;_ylu=X3oDMTBqNzBoY2J0BHBvcwMxNARzZWMDc3IEdnRpZAM-/SIG=1isosss6c/EXP=1303602934/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p%3Dscurvy%26ei%3Dutf-8%26y%3DSearch%26fr%3Dyfp-t-384&w=450&h=600&imgurl=www.theendishere.org/wp-content/uploads/2010/02/ScurvyPilgrim.jpg&rurl=http://www.theendishere.org/vitamins-and-the-apocalypse-zombiekraut/&size=57KB&name=Vitamins+and+the...&p=scurvy&oid=5925bab5ab6a1f2178c25d11b6b87472&fr2=&no=14&tt=44300&sigr=124v1uao7&sigi=121b2imca&sigb=12kpv756k&.crumb=ZaUd3qGfV4E
http://rds.yahoo.com/_ylt=A2KJke2o97JNoi0AMj6JzbkF;_ylu=X3oDMTBqajcxOW1rBHBvcwMzNQRzZWMDc3IEdnRpZAM-/SIG=1nbboqbp2/EXP=1303603240/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p%3Dscurvy%26b%3D21%26fb%3D6%26ni%3D20%26ei%3Dutf-8%26y%3DSearch%26xargs%3D0%26pstart%3D1%26fr%3Dyfp-t-384&w=530&h=398&imgurl=www.sciencephoto.com/images/showFullWatermarked.html/M260058-Swollen_inflamed_gums_in_scurvy-SPL.jpg?id%3D772600058&rurl=http://www.sciencephoto.com/images/download_lo_res.html?id%3D772600058&size=102KB&name=swollen+inflamed...&p=scurvy&oid=a7f0f6ecda77d01f8db5618cc874a85b&fr2=&no=35&tt=44100&b=21&ni=20&sigr=124vga71b&sigi=13hmjj018&sigb=13lbmmfqh&.crumb=ZaUd3qGfV4E
http://rds.yahoo.com/_ylt=A2KJke2o97JNoi0AJz6JzbkF;_ylu=X3oDMTBqOWZvY2xqBHBvcwMyNARzZWMDc3IEdnRpZAM-/SIG=1ll48t82o/EXP=1303603240/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p%3Dscurvy%26b%3D21%26fb%3D6%26ni%3D20%26ei%3Dutf-8%26y%3DSearch%26xargs%3D0%26pstart%3D1%26fr%3Dyfp-t-384&w=750&h=540&imgurl=i106.photobucket.com/albums/m265/dobrien_02/ivy_rash2.jpg&rurl=http://salmonstreet.blogspot.com/2008/01/at-least-i-dont-have-scurvy.html&size=81KB&name=at+least+i+don+t...&p=scurvy&oid=a94ddb9ef09f955175cd2df40efcbf4e&fr2=&no=24&tt=44100&b=21&ni=20&sigr=129k748n1&sigi=11pvrtf22&sigb=13lbmmfqh&.crumb=ZaUd3qGfV4E
http://rds.yahoo.com/_ylt=A2KJke2o97JNoi0ALz6JzbkF;_ylu=X3oDMTBqM3IzZ25kBHBvcwMzMgRzZWMDc3IEdnRpZAM-/SIG=1mbr8t258/EXP=1303603240/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p%3Dscurvy%26b%3D21%26fb%3D6%26ni%3D20%26ei%3Dutf-8%26y%3DSearch%26xargs%3D0%26pstart%3D1%26fr%3Dyfp-t-384&w=324&h=500&imgurl=www.history.nd.gov/textbook/images/unit9_milgars/set1_scurvy/scurvy-plate.jpg&rurl=http://www.history.nd.gov/textbook/unit3_comculcon/unit3_6_1_intro.html&size=27KB&name=Section+1:+Scurv...&p=scurvy&oid=885cef0430da3cf9bc0f2880d71c6029&fr2=&no=32&tt=44100&b=21&ni=20&sigr=127tv0tmq&sigi=12dog7prt&sigb=13lbmmfqh&.crumb=ZaUd3qGfV4E

Angular stomatitis; geographic glossitis: vitamin B2 deficiency



Pellagra: niacin deficiency



Neural tube defect (NTD): folic acid deficiency
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» k-4 L] x L] k-4
BER* (/D % (mg/d) 800 2000 | Hi%k# A(ugRAE/D | 80O | 700 3000
9.41° 7.53° =
PAL(I) W (mg/d) 720 3500 H4 % 0 (ug/d) 10 50
1088" | 879" g
PAL(II) i (mg/d) 2000 3600 i % & E(mg a—TE/d)' 14 700
12.58* 10.04* AL
PAL(IIl) % (mg/d) 1500 2000 L& K (ug/d) 80
A Fi(g/d) 65 55 | (mgdd 330 B, (mg/d) 14 | 12
BRALAY (%) = 50765 | W (mg/d) 2300 Hi4 %8, (mg/d) 14 | 12
— i B (%E ) = <10 | % (mg/d) | 12 | 20 42 HE & B (mg/d) 14 60
LR (%) == 2030 | @ (ug/d) 120 600 i % By (pg/d) 24
—{ R A (%€ ) N <10 | % (mgd) |.125.|.75 40 ZM (mg/d) 5.0
—n-6 % A< R A (KE) ] 2590 | # (pg/d) 60 400 oH (pgDFE/d) * 400 1000~
— AR (%) 4.0 — | 8 (mg/dd 08 8 A8 (mgNE/d) * 15 | 12 35/310
n 3 E AT R (kE) = 05720 | # (mg/d) 15 35 E# (mg/d) 500 | 400 3000
—a- W (%E) 0.60(Al i (pg/d) 30 EWME (ug/d) 40
— 0.25~2.
—DHA+EPA(g/d) ° i€ (mg/d) 45 1 HE#EC (mg/d) 100 200 | 2000
fH C(ug/d) 100 900

k: EAR=Estimated Average Requirement, T35 % #t: RNI=Recommended Nutrients Intakes, £ E#AR: Al= Adequate Intake, JET(H#AR: UL= Tolerable Upper Intake
Level, Wlf%Z Ry A, 898 &AM UL, ERREAWIEREARS, A RN BIE: AMDR=Acceptable Macronutrient Distribution Range,
% WU R & 0T 422 {iI9; Pi=Proposed Intakes for Preventing Non-communicable Chronic Disease, HiBG {4 et 12 1 5008 LU BL:  PAL=Physical Activity Level, £ {£i%s)
A¥s1S (§85) =175 (+h) =2.0 ().

a. fiEfti% 28 EER. Estimated Engergy Requirement:  1000kcal=d.184MJ, IMJ=239%cal;
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e MR A M NLOL PLNEREEYE Y B (RAE ), 1pgRAE = B £ ol b 7 BRI RO MEDENY (ug) + 1/2 #h FE MBS A RO B-MI % b Hi(pg) + 1/12 BT 2 RA B-MI% b #(ug)
+1/24 JUALRS el A BNIE b #(ug):  HECERE A D) UL A QUIEHEE R A BUESIE b RAE:

f. o-"F W M Bl la—TE)BE b B-a-TE 18 (mg) = 1xa-" fI M) (mg) + 0.5xB-"F FT M) (mg) + 0.1xy-"E i M) (mg) + 0.02x5-F ff M) (mg)+ 0.3xa- 46 ’F FT 8} (mg):

g MTnFRE R (OFEug) =M ST ODKIERT AR (ug) +1. 7X &0 A8 (ug) :
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i BN (NE, mg) =18 (mg) + 160 L5 (mg) ;
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Countries with legislation for salt iodisation

Legislation for Salt lodisation (June 2016)
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Effect and safety of salt iodization

to prevent iodine deficiency

disorders: a systematic review
with meta-analyses

Dr Nancy J Aburto’

Dr Minawaer Abudou?
Ms Vanessa (andeias’®
Professor Tiaxiang Wu*

ZHiL:
) o vt 124578 R RBER XHRCD FRARBR I Z20T9w. IRIAZRTS
g;»__ly Organization Lﬁslé ﬁ;ﬂlﬁk z E‘ ﬁ EIL g_ﬂ/‘] 1lE FH .

' United Nations World Food Programme, Via Cesare Giulio Viola 68/70,
00148 Rome, Italy

Email: nancy.sburtopwip.org
* The Eye Department of the First Affliated Hospital, Xinjiang Medical

ety Voo b | , Conclusions: This review showed that iodized salt has a large effect on reducing the risk of goitre,
Healthy Living, World Economic Forum, 91-93 route de Is Capite, . L . : i , . . . . .
223 Col , Switzerland

e sl Chmte et i gt cratinism, low cognitive function and iodine deficiency. Robust monitoring of salt iodization

West China Hospital, Sichuan University, Chengdu, China

programmes is important, to ensure safe and effective levels of iodine consumption, especially as
countries implement pregrammes to reduce population salt intake.
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FLOUR AND CEREAL

Figure 18: Graphic example of nutrient losses due to milling of wheat

100

Vehicle focus Wheat flour, maize flour and rice . tran
— Falate [BF]
Unique characteristics: Fortification levels vary based on per capita 80 e
consumption and extraction rate for wheat and maize flour; three different o = Niacin (B3]
technologies available for rice fortification depending on local Vitamin B
preparation/cooking practices F
',»9: 50
MND focus Iron, zine, folate, vitamin B12, other B-vitamins, (and vitamin &) 1\ i
= 40
Current status Legislation: 85, 16 and 6 countries mandate wheat flour, maize flour and :E 30 L
globally rice fortification, respectively !
20 &
overage: Pe ruﬁedglubalh' BNiM\I:ﬂlﬂmr m%mm ‘ 10—

fnur and 0.8% of rice
I:. 100 95 90 a5 o] 75 70 &5 &0 55 50 45 40

Micronutrient status: F{emms in prevalence of anaemia and neural tube Flour Extraction Rate (%)

defects have been documented Adopted from "Wheatn Humas Nutrioa® by W.R Aykrayd and Joye Doughiy

Facd and Agricubure Organ of the Usised Maticns, Rome, 1970.

Table Global progress on fortification of industrially produced wheat and maize flours and rice

Progress indictor 2014 2015
Proportion of industrially milled wheat flour worldwide that is fortified 29.9% 28.1%
Proportion of industrially milled maize flour worldwide that is fortified 47.7% 58.0%
Proportion of industrially milled rice worldwide that is fortified 0.8% 0.8%

Source: FF| (2016). 2015 Year in Review. Atlanta, USA,
hittp:/feew flinetwork.org/about/stay_informedireleases/2015Review html (accessed 14 July 2016).



- Global status of industrially milled flour and rice fortification legislation - May 2016

o 8
FEEmbE

Bl Wheat Alour — 66 couniries B Wheat Alour and rice = 3 countries
I Rice — 1 country (Micaragua, Panama, Philippines)

(Papau New Guinea) Bl Whect Alour, maize Aour and rice — 2 countries
B ‘Wheat flour and maize llour = 14 countries (Costa Rica and the United States)

I Mo grain fortification legislation

* Legislation has effect of mandating grain fortification with at least iren or falic acid.
Legislation status from the Food Fortification Initiative (www. FFinetwork_org) May 2014
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SAUCES, CONDIMENTS and OTHER PROCESSED FOODS

Vehicle focus Soy and fish sauces, curry paste, sugar, bouillon cubes, flavoured salts,
MSG, seasoning powders

MND focus Primarily iron, iodine, and vitamin A; other micronutrients depending on
the food vehicle

0 dm‘ne auce

Current status globally Legislation: 12-1 cou I'II'.I'IES- ﬂll(;'l Tluntaryiuﬁcatlnn of one or more

is not mtﬂ
s: See other ﬂ'laph

Main players Donors: BMGF,'USAID, Netherlands Development Cooperation

Implementers: Mational governments; producers, refiners, and importers

Partners: GAIN, M|, HKI, UNICEF previously involved in sugar fortification
in Central America, but nothing recent

Enabling environment Challenges in monitoring multiple food wvehicles with varying levels of
characteristics micronutrients

Advocacy and private sector engagement under voluntary fortification
schemes

SRS R ETETE Gl -3 Selecting the right vehicle/micronutrient combination

Demand-side
characteristics

Opportunities within a shift towards processed foods




Map of countries regulating the fortification of various condiments and sauces

A

Il Mondatory — Fish/Soy Sauces

Bl Voluntary — Fish/Soy Sauces

B Voluntary - Soy Sauce

Il Voluntary - MSG

B Voluntary — Bouillon Cubes
{Nestle Maggi Distribution Area)
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Map of countries regulating the fortification of vegetable oils or fats

-

B Mandatory - Vegetable Qils
B Voluntary - Vegetable Qils

VEGETABLE OILS AND FATS

VLI GIATE I Vegetable oils and margarine

LY PSSP o in A Vitamin D B Mandatory - Margarine

Clurge:‘l‘ SRR | cqisiation: 49 countries legislate vegetable oils/fats foriification at a mandatory MM ¥ cluntary — Margarine

giobally level. An additional ten countries allow voluntary fortification. One country is . .
currently planning mandatory legislation B Planning for Mandatory — Vegetable Qils

Coverage: Global data is not available and therefore global coverage cannot be
estimated. In 12 GAIN-supported countries, 245.7 million people are currently being
reached with added vitamin A intakes

Micronutrient status: Vitamin D deficiency data are largely non-existent. Vitamin A
deficiency data is extremely dated, but most intemational authorities, including
WHO, agree that there is poor vitamin A status in low- and middle-income countries
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HarvestPlus coverage with single fortified crops: realised end 2013 and Target 2018

Improved Country Achievements Target 2018
micenuiont S T p—
achieved
Africa
Vitamin A maize 0 — 152 ppm Zambia 10,000 500,000
Nigeria (research phase) -
Vitamin A cassava 0 — 15 ppm Nigeria 106,000 = 2,000,000
DRC 25,000 750,000
Kenya (research phase) -
Orange sweet 2 — 32 ppm Uganda 149,000 237,500
Fv?:::in A) Mozambique {research phase) -
Iron beans 50 — 94 ppm Rwanda 714,000 1,200,000
DRC 150,000 1,375,000
Uganda (research phase) -
Asia
Iron pearl millet 30 — 71 ppm India 25,000 1,117,000
Zinc rice 16 — 28 ppm Bangladesh (research phase) 500,000
India {research phase) -
Zinc wheat 25 — 37 ppm Pakistan (research phase) 250,000
India (research phase) -
Latin America
Iron beans 50 — 94 ppm Mexico (research phase) -
Zinc wheat 25 — 37 ppm Mexico {research phase) -




Composition of Nutritional Anaemia Formulation Sprinkles:

Micronutrient Amount
MNP %u = @ Iron 125 mg
[ =1 Zinc 5mg
Folic Acid 160 pg
Vitamin A 300 pug RE
Vitamin C 30 mg

Composition of ‘Multi-Micronutrient Formulation’ Sprinkles:
Micronutrient Amount

Vitamin A 300 pug RE

Vitamin C 30 mg

Vitamin D 5.0 ug

Vitamin E 6 mga-TE

Vitamin B1 05 mg

Vitamin B2 05 mg

Vitamin B6 0.5 mg

Vitamin B12 0.9 ug

Folic Acid 160 pg
Niacin 6 mg
Iron 12.5 mg
Zinc 5mg
Copper 03 mg
lodine 90 ug

20004E,
Sprinkles 8,
MNP/~mHMA T
RKEJLERY)
Gy

N

A nutrigen
i-‘:';*% Vitamixin
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