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Supplemental Table 1: List of food groups and subgroups as defined by Optifood software

Food group/ sub-food group

1 Added fats

Butter, ghee, margarine non-fortified

Vegetable oil non-fortified

2 Added sugars

Sugar non-fortified

3 Bakery & breakfast cereals

Biscuits, sweet cookies

Ready-to-eat cereals, fortified (commercial infant food)

4 Dairy products

Fluid milk non-fortified

Other dairy excluding butter

5 Fruits
Other fruits
6 Grains & grain products

Refined grains and products non-fortified

Whole grains and products non-fortified

7 Legumes, nuts & seeds

Cooked beans, lentils, peas

8 Vegetables

Other vegetables

Vitamin A source dark leafy greens

Vitamin C rich vegetables

9 Starchy roots and plants
Other starchy plant
10 Meat, fish and eggs

Egg whole, raw
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Supplemental Table 2. Reported intake and feeding practices by Ethiopian Children, by age group and region.

Age group Tigray Ambhara Oromia SNNPR Average of all
regions
6-8 months Breast milk % 99 97 95 98 97
Foods consumed (n) 74 82 93 70 80
Foods consumed by >3% of 28 26 24 33 28
children(n)
9-11months Breast milk% 95 93 89 94 93
Foods consumed (n) 78 99 100 94 93
Foods consumed by >3% of 29 35 40 47 38
children(n)
12-23 months Breast milk% 86 90 85 91 88
Foods consumed (n) 138 196 196 159 172
Foods consumed by >3% of 48 52 53 56 52

children(n)
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Supplemental Table 3.

Table 3. List of Foods consumed by >3% of children, median serving sizes (g/d), in Tigray, Amhara, Oromia, SNNP regions in Ethiopia

Tigray Amhara Oromia SNNPR
Age of children in months
6-8 9-11 12-23 6-8 9-11 12-23 6-8 9-11 12-23 6-8 9-11 12-23
Added fats
Butter, spiced, clarified - - - - - - 6 8 2 3 3 5
Butter, un-spiced, raw - - - - - - - - - 7 - 8
Oil, liquid 1 3 4 1 2 3 3 4 4 - 1 2
Shortening, fractionated, palm 3 5 3 - 2 3 4 6 4 - 4 3
Added sugars
Sugar, refined 5 5 8 7 7 12 12 14 11 9 11 13
Bakery and breakfast cereals
Biscuits, sweet cookies - - - - - - 18 16 - - - -
Fortified infant cereal food 7 - - 4 - - - - - - - -
Dairy products
Buttermilk, cow - - - - - - - - - 307 154 173
Milk, cow, boiled - - - 221 94 129 94 253 188 - 261 204
Milk, cow, fresh 52 137 126 134 162 129 218 267 234 148 113 173
Sour milk, cow - - - - - - - - - - 173 140
Fruits
Avocado, fresh - - - - - - - - - - - 74
Banana, fresh - - - - - - - - - - - 105
Prickly pear - - 139 - - - - - - -
Grain and grain products
Barley black, flour - - 16 1 3 3 14 16 5 1 3 3
Barley white, flour 9 13 26 2 9 6 9 18 10 - 16 5
Corn yellow, flour - 5 - - 2 3 2 5 - 3 4
Corn white, flour - 4 14 - 24 13 5 21 47 - 21 39
Emmer wheat, flour - - - 12 18 2 - 9 14 - 3 5
Macaroni, pasta dry 18 17 23 - 20 23 17 16 - - -
Millet black, flour - - 7 - - 4 - - 3 1 3 3
Millet mixed, flour - - 6 - - 10 1 - 6 1 3 3
Millet white, flour - - 4 - - 2 - - - - 3 3
Rice, wholegrain - - 45 - - - - - - - -
Sorghum red, flour 8 14 16 - 12 7 4 17 28 3 5
Sorghum mixed, flour 3 3 11 1 8 13 7 6 17 - 4 10
Sorghum white, flour 9 16 20 6 14 19 13 25 20 - 10 25
Tef red, flour 10 15 29 8 21 9 11 14 25 3 3 8
Tef mixed, flour 4 17 20 11 21 36 12 5 11 2 3 9
Tef white, flour 33 17 21 4 4 23 14 9 19 14 17 16
Wheat black, flour 5 20 69 - - 10 4 - 3 - 3 3
Wheat mixed, flour - 5 6 2 16 13 6 29 21 - 3 3
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Wheat white, flour
Wheat wholegrain, flour
Legumes, nuts and seeds
Broad beans, flour
Broad beans, split

Broad beans, whole fresh roasted

Chickpeas, flour

Kidney beans, whole, dried
Lentil, flour

Lentil, split

Lupine, raw

Partially ground grass pea
Peas, flour

Peas, split

Peas whole, fresh, roasted
Vetch, flour

Meat, fish and eggs

Egg whole, raw

Starchy roots and plants
False banana, flour

False banana, kocho
Potato Irish, boiled
Potato Irish, raw

Taro, boiled

Vegetables

Chili, boiled

Ethiopian kale, raw
Green pepper, raw

Onion bulb, raw or boiled
Onion shallot, raw

leek, raw

Tomato, raw
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Supplemental Table 4-Table 15

Supplemental Table 4. The optimal, best-case scenario? and worst-case scenario® of the baseline diet, the worst-case scenario for the food based recommendations and
each alternative combination expressed as a percentage of the recommended nutrient intake in 6 to 8 mo. infants of Tigray region.

Protein Fat Calcium Vit.C VitB-1 Vit.B-2 Niacin Vit.B-6 Folate Vit.B-12 Vit. A Iron* Zinc® N8

Baseline diet’ 129.7 160.5 82.4 1245 126.1 147.7 104.1 100 111.6 122.1 1146 371 241 |11
best-case scenario® 137.4 169.8 82.7 1251 1275 148.6 1063 1013 1128 122.2 1149 374 251 |11
worst-case scenario 107.2 1454 54.4 109.9 444 66.1 39.2 40.9 48.7 47.6 1005 54 174 4
]
FBDR?® 1151 1595 80.7 113.7 111.7 140.9 93.7 80.8 98.4 121.9 114 315 224 |11
CF 3.5 s/wk.?® 1147 1452 56 110.2  56.3 71.8 48.1 52.2 78.2 47.6 1005 146 181 | 6
CF 7 s/wk. 1347 1458 58.5 1105 748 80.6 61.8 69.7 110.6 47.7 1006 26.7 211 | 7
MNP 3.5 s/wk. 107.2 1454 54.4 159.8 127.7 128.6 1142 1242 1425 111.9 100.5 215 418 | 10
MNP 7 s/wk. 107.2 1454 54.4 2099 2111 1911 189.2 2076  236.2 176.2 100.5 376 66.2 | 10
sg-LNS 3.5 s/wk. 101.6 167.4 88.3 159.8 85.2 111.6 82.6 80.9 94.2 83.1 1505 182 624 |11
sg-LNS 7 s/wk. 1043 189.9 1227  209.8 1309 1594 1292 1243 1412 118.6 2005 333 1086 | 12
FBDR+ CF 2 s/wk. 129.6 159.9 82.3 1139 1229 1463 1022 919 117.5 121.9 114 386 244 11
FBDR+MNP 3.5 s/wk. 1151 1595 80.7 163.7 194.9 203.4 168.7 1641 1922 186.2 114 477 46.8 | 11
FBDR+ MNP 7 s/wk. 1151 1595 80.7 213.7 2783 2659 2437 2474 2859 250.5 114 638 712 | 12
FBDR+ sg-LNS 2 s/wk. 97.4 120.9 172.5 100.6 1423 1389 1214 1075 1263 142.2 1425 405 494 |11

FBDR+CF2 s/wk.+ MNP 3.5 s/wk. 1296  159.9 82.3 163.9 206.2 208.8 177.2 1753 2113 186.2 114 547 488 | 11

1 The optimal diet formulated by using goal programming (Optifood module 1)

2 Each diet sequentially maximizes each micronutrient (Optifood module 111)

3 Each diet sequentially minimizes each micronutrient (Optifood module I11)

4 Recommended nutrient intake for iron assuming 5% absorption

5 Recommended nutrient intake for zinc assuming low absorption.

6 Number of nutrients to cover at least 70% of the recommended nutrient intake in the worst-case scenario.
7 Nutritionally best possible diet (Optifood module I1).

8 Diet sequentially maximizes each nutrient (Optifood module Il).

9 Set of food based dietary recommendations selected.

10 sjwk.=number of servings per week.
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FBDR+CF 2 s/wk. +MNP 7 s/wk.} 1296  159.9 82.3 2139 2895 2713 2522 2586 305 250.5 114 7089 732 | 13
FBDR+ CF1s/wk. +sg-LNS 1 s/wk. | 125.2  166.2 915 1281 1309 1576 1118 99.7 1219 132.1 1283 396 369 |11

Supplemental Table 5. The optimal?, best-case scenario® and worst-case scenario” of the baseline diet, the worst-case scenario for the food based recommendation and
alternative combinations expressed as a percentage of the recommended nutrient intake in 9 to 11 mo. infants of Tigray region.

Protein Fat Calcium VitC VitB-1 VitB-2 Niacin VitB-6 Folate VitB-12 VitA Iron®> Zinc® N’

Baseline diet 1773 1535 75.9 121.8 100 134.5 57.6 105 148.6 122 1327 719 332 11
best-case scenario® 1943 187.9 929 130.1 1085 1749 71.1 119.1 157 1646 1396 741 357 12
worst-case scenario 1125 1243 52.3 1025 5938 68.3 38.9 55.4 53 44.8 93.8 11.3 18.6 4
FBDR® 153.6 156.1 88.9 1275 823 145.8 472 80.4 125.6 1156 106.2 60 295 10
CF 3.5 s/wk." 1181 1236 535 102.9 67 72.4 50.5 64.2 81.7 44.8 93.8 19 19.2 6
CF 7 s/wk. 126.8 123.7 55.3 103.2 773 79 62.4 75.1 110.8 44.8 939 276 211 8
MNP 3.5 s/wk. 1125 1243 52.3 1525 1431 1308 1139 138.7 146.8 109.1 93.8 275 431 10
MNP 7 s/wk. 1125 1243 523 2025 2265 1933 1889 222 240.5 173.4 938 436 675 10
sg-LNS 3.5 s/wk. 1049 1438 85.9 1525 97.1 112.6 84.9 93.6 98 80.3 1438 231 635 11
sg-LNS 7 s/wk. 1049 1635 1199 2025 1364 158.7 1311 132.7 143 1158 1938 352 1091 12
FBDR+ CF 1 s/wk. 161.2 156.3 89.7 1276  88.5 148.8 519 86.8 135.5 1156 106.2 63.7 306 10
FBDR+MNP 3.5 s/wk. 1536 156.1 88.9 1775 1657 2083 1222 163.7 2194 1799 106.2 76.2 539 12
FBDR+ MNP7 s/wk. 153.6 156.1 88.9 227.5 249 270.8 197.2 247 313.1 2442 106.2 923 783 13

1Best alternative option

2 The optimal diet formulated by using goal programming (Optifood module 11)
3 Each diet sequentially maximizes each micronutrient (Optifood module 111)

4 Each diet sequentially minimizes each micronutrient (Optifood module I11)

5 Recommended intake for iron assuming 5% absorption.

6 Recommended intake for zinc assuming low absorption.

7 Number of nutrients that cover at least 70% of the recommended nutrient intake in the worst case scenario.
8 Nutritionally best possible diet (Optifood module I1)

9 Diet sequentially maximizes each nutrient (Optifood module III).

10 Set of food based dietary recommendations selected.

11 sjwk.=number of servings per week.

10 NP= Combination not possible due to energy constraints
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| FBDR+ MNP 6 s/wk.! 153.6 1561 889 2132 2252 2529 1758 2232 2863 2258 1062 87.7 714 | 13 |
FBDR+ 5q-LNS 1 s/wk. 1573 162 989 1418 966 160 615 946 1399 1258 1205 647 431 10
FBDR+ CF1s/wk.+ MNP3.5s/wk. | 188.2 1702  89.4 1708 1679 2256 1214 1711 2419 2286 1391 751 545 12
FBDR+CF1s/wk.+ MNP 7s/wk. | 188.2 1702  89.4 2208 251.2 2881 1964 2544 3357 2929 1391 912 789 13
FBDR+CF 1s/wk.+ MNP 6s/wk. | 188.2 1702  89.4 2065 2274 2703 175 2306 3089 2745 1391 866 719 13
FBDR+ CF+ sg-LNS NP> NP NP NP NP NP NP NP NP NP NP NP NP NP

Supplemental Table 6. The optimal?, best-case scenario® and worst-case scenario® of the baseline diet; the worst-case scenario for the food based recommendations and
alternative combinations expressed as a percentage of the recommended nutrient intake in 12 to 23 mo. infants of Tigray region.

Protein Fat Calcium VitC  VitB-1 VitB-2 Niacin VitB-6 Folate VitB-12 VitA Iron® Zinc” N8

Baseline diet® 2123 1216 100 177.6  95.7 146.4 59.4 108 81.7 100 111.2 100 648 11
best-case scenario® 223.2 1378 1099 1939 1173 1614 86.1 127.7 87.1 1014 1118 1443 704 13
worst-case scenario 1434 90.5 40.9 914 59.5 61.1 37.1 65.8 35.7 31.9 83.6 399 24.4 4
FBDR™ 2134 1195 70.6 1148 99.8 140 70.4 89.8 74.5 99.9 110.2 863 457 12
CF 3.5 s/wk.? 1521 89.5 41.6 91.9 62.1 66 45.2 67.65 57.45 31.9 83.7 57.25 2425 4
CF 7 s/wk. 165.1 89.7 43.4 924 68.5 72.4 55.7 72 80.4 319 83.7 76.7 26.7 8
MNP 3.5 s/wk. 1434 90.5 40.9 1414 1095 1111 87.1 115.8 85.7 819 836 657 491 10
MNP 7 s/wk. 143.4 90.5 40.9 1914 1595 1611 1371 1658 1357 131.9 836 916 738 12
sg-LNS 3.5 s/wk. 136.1 105.6 67.3 1414 796 96.1 65.7 85.1 58.5 59.4 133.6 57.7 69.1 7
sg-LNS 7 s/wk. 1361  120.8 93.8 1914 1003 1325 94.6 105 82.5 87 1836 767 1142 13

1 Best alternative option

2 NP= Combination not possible due to energy constraints

3 The optimal diet formulated by using goal programming (Optifood module 11)
4 Each diet sequentially maximizes each micronutrient (Optifood module 111)

5 Each diet sequentially minimizes each micronutrient (Optifood module I11)

6 Recommended nutrient intake for iron assuming 5% absorption.

7 Recommended nutrient intake for zinc assuming low absorption.

8 Number of nutrients that cover at least 70% of the recommended nutrient intake in the worst-case scenario
9 Nutritionally best possible diet (Optifood module I1)

10 Diet sequentially maximizes each nutrient (Optifood module 111).

11 Set of food based dietary recommendations selected.

12 sjwk.=number of servings per week
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FBDR+ CF

NP

NP NP NP NP NP NP NP NP NP NP NP NP 0

FBDR+ MNP 3.5 s/wk.? 213.4 1195 70.6 164.8 1498 190 1204 1398 1245 1499 1102 1121 704 13
FBDR+ MNP 7 s/wk. 213.4 1195 70.6 2148 199.8 240 1704 189.8 1745 1999 1102 138 951 13
FBDR+ sg-LNS 1 s/wk. 216.8 124.2 78.6 129.1 1083 1514 79.9 98.3 82.1 107.8 1245 937 594 12
FBDR+CF +MNP NP NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+ CF+ sg-LNS NP NP NP NP NP NP NP NP NP NP NP NP NP 0

Supplemental Table 7. The optimal,3 best-case scenario* and worst-case scenario® of the baseline diet; the worst-case scenario
for the food based recommendations and alternative combinations expressed as a percentage of the recommended nutrient

intake in 6 to 8 mo. infants of Amhara region.

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit. A Iron® Zinc” N&
Baseline® 133.3 159.8 78 116.6 102.1 130.6 81 91.9 99.1 103.6 110.4 34 214 11
best-case scenario®® 150.4  189.7 97.8 123.6 103.8 173.9 81.5 93.2 99.2 157 119.2 346 24.1 11
worst-case scenario 110.1 1474 61.3 111.1 51.5 82.5 36.7 45.4 50.8 55.1 101.8 9.1 17.2 5
FBDR!! 148 184.3 96.7 121 91.3 172.3 71.1 70.2 89 156.7 1189 21.6 228 11
CF 3.5 s/wk.?? 114.1 1449 55.5 110.8 58.3 72.6 46.6 52.5 77.2 47.6 100.6 123 18 6

1 NP= Combination not possible due to energy constraints

2 Best alternative option

3 The optimal diet formulated by using goal programming (Optifood module 11)

4 Each diet sequentially maximizes each micronutrient (Optifood module I11)
5 Each diet sequentially maximizes each micronutrient (Optifood module 111)
6 Recommended nutrient intake for iron assuming 5% absorption

7 Recommended nutrient intake for zinc assuming low absorption

8 Number of nutrients to cover at least 70% of the recommended nutrient intake in the worst-case scenario.

9 Nutritionally best possible diet (Optifood module I1)

10 Diet sequentially maximizes each nutrient (Optifood module 111).

11 Set of food based dietary recommendations selected

12 sjwk.=number of servings per week
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CF 7 s/wk. 133 145.8 57 111.7 703 78.1 58.7 65.5 106.2 47.7 100.6 17.8 21.7 7
MNP 3.5 s/wk. 110.1 1474 61.3 161.1 1348 145 111.7 128.8 144.6 119.4 101.8 255 416 10
MNP 7 s/wk. 110.1 1474 61.3 211.1 2181 2075 186.7 2121 238.3 183.7 101.8 414 66 10
sg-LNS 3.5 s/wk. 102.1 166.8 88.6 159.9 90.8 115.7 82.7 84.2 95.8 83.1 150.5 20.9 61.7 11
sg-LNS 7 s/wk. 103.9 1889 122.7 209.8 131 159.5 129.2 124.4 141.2 118.6 200.5 333 1086 12
FBDR+ CF NP! NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+ MNP 3.5 s/wk. 148 184.3 96.7 121 91.3 172.3 711 70.2 89 156.7 1189 21.6 228 11
FBDR+ MNP 7 s/wk.? 148 184.3 96.7 221 2579 2973 2211 236.9 276.5 285.3 118.9 53.8 71.6 12
FBDR+ sg-LNS NP NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+CF +MNP NP NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+ CF+ sg-LNS NP NP NP NP NP NP NP NP NP NP NP NP NP 0

1 NP= Combination not possible due to energy constraints

2 Best alternative option
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Supplemental Table 8. The optimal?, best-case scenario? and worst-case scenario® of the baseline diet; the worst-case scenario for the food based recommendations and
alternative combinations expressed as a percentage of the recommended nutrient intake for 9 to 11 mo. infants of Amhara region.

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit.A Iron* Zinc® NS¢

Baseline’ 152.4 1453 74.4 130.1 984 132.6 68.4 128.6 100 100 1148 51.7 269 10
best-case scenario® 179 171.6 90.2 1385 107.8 164.4 76.5 140.2 108.3 136.4 1209 545 329 11
worst-case scenario 104.1 1229 51.6 102.5 59.7 68.3 42 554 53 44.8 93.8 113 183 4
FBDR?® 1446  153.6 86.8 1293 911 153.4 62.9 117.3 82 113.8 104.8 428 247 10
CF 3.5 s/wk.1° 115.5 1233 53 103.7 66.7 72.1 52.8 64.2 86.1 44.9 939 152 197 6
CF 7 s/wk. 131.4 124 54.7 1049 804 80 65.3 77.5 120.7 44.9 939 223 229 8
MNP 3.5 s/wk. 104.1 1229 51.6 152.5 143 130.8 117 138.7 146.7 109.1 93.8 274 427 10
MNP 7 s/wk. 104.1 1229 51.6 202.5 2264 193.3 192 222.1 240.5 173.4 93.8 435 671 10
sg-LNS 3.5 s/wk. 102.4 1427 85.7 1525 974 112 86.4 94.2 98 80.3 143.8 23.1 632 11
sg-LNS 7 s/wk. 102.4 162.8 119.9 202.5 136.7 159.1 1324 133.6 143.1 115.8 193.8 35.2 108.8 12
FBDR+ CF NP1 NP NP NP NP NP NP NP NP NP NP NP NP 0

FBDR+ MNP 3.5s/wk. | 144.6 153.6 86.8 1793 1744 2159 1379  200.7 175.7 178.1 104.8 59 49.1 11
FBDR+ MINP 7 s/wk.'? | 144.6 153.6 86.8 229.3 257.7 2784 2129 284 269.5 242.4 1048 75.1 735 13

FBDR+ sg-LNS NP NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+CF +MNP NP NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+ CF+ sq-LNS NP NP NP NP NP NP NP NP NP NP NP NP NP 0

1 The optimal diet formulated by using goal programming (Optifood module I1).
2 Each diet sequentially maximizes each micronutrient (Optifood module 111).

3 Each diet sequentially minimizes each micronutrient (Optifood module I11).

4 Recommended nutrient intake for iron assuming a 5% absorption

5 Recommended nutrient intake for zinc assuming low absorption

8 Number of nutrient to cover at least 70% of the recommended nutrient intake in the worst-case scenario.
7 Nutritionally best possible diet (Optifood module 11)

8 Diet sequentially maximizes each nutrient (Optifood module IIl).

9 Set of food based dietary recommendation selected

10 sjwk=number of Servings per week

11 NP= Combination not possible due to energy constraints

12 Best alternative option
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Supplemental Table 9. The optimal?, best-case scenario? and worst-case scenario? of the baseline diet; the worst-case scenario for the food based recommendations and alternative

combinations expressed as a percentage of the recommended nutrient intake for 12 to 23 mo. children from Amhara region.

Protein  Fat Calcium  Vit.C  VitB-1  VitB-2 Niacin  Vit.B-6  Folate  Vit.B-12  Vit. A  Iron* Zinc® NE
Baseline’ 2145 117.2 77.7 135.3 98.5 145.6 67.8 111.5 99.1 84.2 95.6 168.1 37.1 11
best-case scenario® 224.4 130.7 78.4 141.2 106.1 148.9 71.8 125.5 99.8 84.3 95.7 173.9 42.4 12
worst-case scenario 151.9 91.1 45.8 94.3 65.1 72.9 41.6 64.6 40.3 31.9 83.6 45.7 24.1 5
FBDR® 192.6 113.7 74.1 134.2 82.3 136.9 60.4 101 88.1 84.2 95.5 143.7 29.2 11
CF 3.5 s/wk.*° 147.5 90.2 41.7 93.1 63.2 68.1 47.4 62.5 56.4 31.9 83.7 48.3 24.2 4
CF 7 s/wk. 159.2 90.3 41.9 94.3 65.6 69.6 54.2 66.3 77.5 31.9 83.8 54.9 26.1 6
MNP 3.5 s/wk. 151.9 91.1 45.8 144.3 115.1 122.9 92.6 114.6 90.3 81.9 83.6 71.6 48.8 11
MNP 7 s/wk. 151.9 91.1 45.8 194.3 165.1 172.9 141.6 164.6 140.3 131.9 83.6 97.4 73.5 12
sg-LNS 3.5 s/wk. 132.1 106 69.1 142.7 83.7 104.2 70 83.2 60.4 59.4 133.6 61 68.8 8
sq-LNS 7 s/wk. 132.1 121.2 95 191.6 103.7 136 98.4 102.2 83.2 87 183.6 78.3 113.7 13
FBDR+ CF 2 s/wk. 213.4 114.6 75.5 135 92.2 143.1 68.8 1114 103 84.2 95.5 155.2 32.8 11
FBDR+ MNP 3.5 s/wk. 192.6 113.7 74.1 184.2 132.3 186.9 110.4 151 138.1 134.2 95.5 169.6 53.9 12
FBDR+MNP 7 s/wk. 192.6 113.7 74.1 234.2 182.3 236.9 160.4 201 188.1 184.2 95.5 195.4 78.6 13
FBDR+ MNP 6 s/wk. 192.6 113.7 74.1 219.9 168 222.6 146.1 186.7 173.8 169.9 95.5 188 715 13
FBDR+ sq-LNS 3 s/wk.** 202.9 127.7 98.1 177.1 107.8 171 88.9 126.5 111 107.8 138.3 165.9 70.5 13
FBDR+CF 2 s/wk. +MNP 3.5 s/wk. 2134 114.6 75.5 185 142.2 193.1 118.8 161.4 153 134.2 95.5 181.1 57.5 12

1 The optimal diet formulated by using goal programming (Optifood module I1).

2 Each diet sequentially maximizes each micronutrient (Optifood module 111)

3 Each diet sequentially minimizes each micronutrient (Optifood module 1)

4 Recommended nutrient intake for iron assuming 5% absorption

5 Recommended nutrient intake for zinc assuming low absorption

6 Number of nutrients to cover at least 70% of the recommended nutrient intake of the worst-case scenario.

7 Nutritionally best possible diet (Optifood module I1)

8 Diet sequentially maximizes each nutrient (Optifood module IIl).

9 Set of food based dietary recommendations selected

10 sjwk=number of servings per week

11 Best alternative option
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FBDR+CF 2 s/wk. +MNP 7 s/wk. 2134 114.6 75.5 235 192.2 243.1 168.8 2114 203 184.2 95.5 206.9 82.2 13
FBDR+CF 2 s/wk. +MNP 6 s/wk. 213.4 114.6 75.5 220.7 177.9 228.8 154.5 197.1 188.7 169.9 95.5 199.5 75.1 13
FBDR+ CF1 s/wk. + sg-LNS 2 209.9 1235 90.8 163.2 104.3 162.7 83.6 123.2 110.8 100 1241 164.2 58.6 13
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Supplemental Table 10. The optimal?, best-case? and worst-case scenario® of the baseline diet; the worst-case scenario for the food based recommendations and alternative
combinations expressed as a percentage of the recommended nutrient intake in children from 6 to 8 mo. of Oromia region.

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit.A Iron* Zinc® NS¢

Baseline’ 1446 164.3 69.1 1253 745 105.8 45.9 100 90.2 100 129.3 384 233 9
best-case scenario® 168 205.3 97.8 134.3 81 165.5 61 109.2 94.3 161.5 139.3 452 288 10
worst-case scenario 83.8 143.7 53.2 109.9 349 62.1 31.6 29.3 44.3 47.6 100.5 2.3 13.8 4
FBDR® 130 167.3 78.4 126.8 67.9 118.3 46.5 77.7 67.3 95 108.1 30.5 21.2 8
CF3.5 s/wk.10 98.9 144.6 54.7 111.6 51.2 65.5 36.6 42.3 68 47.6 100.6 12,6 162 4
CF 7 s/wk. 122.6 147.1 56.6 1133 71.3 71.3 44 59.8 94.8 47.6 100.7 24.2 19.2 7
MNP 3.5 s/wk. 83.8 143.7 53.2 159.9 118.3 124.6 106.6 112.7 138.1 111.9 100.5 185 38.2 10
MNP 7 s/wk. 83.8 143.7 53.2 209.9 201.6 187.1 181.6 196 231.8 176.2 100.5 34.6 62.6 10
sg-LNS 3.5 s/wk. 89.6 165.7 87.8 159.8 81.1 109.6 79.2 74.6 91.4 83.1 150.5 17.2 61 11
sg-LNS 7 s/wk. 103.9 188.8 122.7 209.8 130.8 159.4 129.2 124.2 141.2 118.6 200.5 333 1086 12
FBDR+ CF NP1 NP NP NP NP NP NP NP NP NP NP NP NP 0

FBDR+ MNP 3.5 s/wk. | 130.2 167.3 78.5 176.8 151.6 180.5 121.6 161.2 161.2 159.3 108.1 463 46.1 11
FBDR+ MNP 7 s/wk.1? | 130.2 167.3 78.5 226.8 2349 243 196.6 244.5 254.9 223.5 108.1 624 64.8 11

FBDR+ sg-LNS NP NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+CF +MNP NP NP NP NP NP NP NP NP NP NP NP NP NP 0
FBDR+ CF+ sg-LNS NP NP NP NP NP NP NP NP NP NP NP NP NP 0

1 The optimal diet formulated by using goal programming (Optifood module I1).
2 Each diet sequentially maximizes each micronutrient (Optifood module Il1).

3 Each diet sequentially minimizes each micronutrient (Optifood module Il1).

4 Recommended nutrient for iron intake assuming 5% absorption

5 recommended nutrient intake for zinc assuming low absorption

8 Number of nutrient to cover at least 70% of the recommended nutrient intake in the worst-case scenario.
7 Nutritionally best possible diet (Optifood module Il)

8 Diet sequentially maximizes each nutrient (Optifood module IIl).

9 Set of food based dietary recommendations selected

10 sjwk=number of servings per week

11 NP= Combination not possible due to energy constraints

12 Best alternative option
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Supplemental Table 11. The optimal?, best-case scenario? and worst-case scenario® of the baseline diet; the worst-case scenario for the food based recommendations and alternative
combinations expressed as a percentage of the recommended nutrient intake for infants of 9 to 11 mo. in Oromia region.

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit.A Iron* Zinc® N°

Baseline’ 181.8 161 80.3 133.3 100 155.1 65.8 111.6 105.8 146.2 142.8 4438 35.2 10
best-case scenario® 202 218 113.7 167.7 114.2 221.5 99.5 166.8 133.6 232.7 155.8 51 379 11
worst-case scenario 75.8 122 49.9 102.5 36.2 59.6 31.6 339 43.6 44.8 93.8 2.8 14.2 4
FBDR?® 148.2 154 86.5 131.3 87.9 147.6 63.5 91 79.8 113 105.8 31 299 10
CF3.5 s/wk.%© 86.2 123 51.3 104.2 50.5 62.4 35.2 42.5 66 44.8 93.9 12.8 15.4

CF 7 s/wk. 105.8 124 53.1 105.9 69.4 67.5 42 58.5 92.1 44.8 94 24.1 18.2 5
MNP 3.5 s/wk. 75.8 122 49.9 152.5 119.5 122.1  106.6 117.3 137.3 109.1 93.8 18.9 38.6 10
MNP 7 s/wk. 75.8 122 49.9 202.5 2029 184.6 181.6 200.6 2311 173.4 93.8 35.1 63 10
sg-LNS 3.5 s/wk. 79.6 142 84.4 152.5 81.4 107 78.5 76.4 89.9 80.3 143.8 17.6 60.4 11
sg-LNS 7 s/wk. 89 162 119.3 202.5 129.1 155.7 127.3 123 138.6 115.8 193.8 33.3 107.7 12
FBDR+ CF 1 s/wk. 154.3 154 87 131.8 93.7 149.3 65.6 96.1 87.4 113 105.8 343 30.7 10

1 The optimal diet formulated by using goal programming (Optifood module II).

2 Each diet sequentially maximizes each micronutrient (Optifood module 111).

3 Each diet sequentially minimizes each micronutrient (Optifood module I11).

4 Recommended nutrient intake for iron assuming 5% absorption

5 Recommended nutrient intake for zinc assuming low absorption

8 Number of nutrient to cover at least 70% of the recommended nutrient intake in the worst-case scenario.
7 Nutritionally best possible diet (Optifood module I1)

8 Diet sequentially maximizes each nutrient (Optifood module IIl).

9 Set of food based dietary recommendations selected

10 sjwk=number of servings per week
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FBDR+ MNP 3.5 s/wk.

148.2

153 86.5 1813 171.2 2101 1385 174.3 173.5 177.3 105.8 47.1 543 11

FBDR+ MNP 7 s/wk. 148.2 153 86.5 231.3 2545 272.6 2135 257.7 267.3 241.6 105.8 63.2 78.7 12

FBDR+ sg-LNS 1 s/wk. 151.9 159 96.5 1456 102.2 161.8 77.7 105.3 94.1 123.3 120 35.6 435 11

FBDR+CF1 s/wk. +MNP 3.5 s/wk. 154.3 154 87 181.8 177 211.8 140.6 179.4 181.2 177.3 105.8 504 551 11
FBDR+CF 1 s/wk. +MNP 7 s/wk.} 154.3 154 87 231.8 260.3 2743  215.6 262.7 274.9 241.6 105.8 66.5 79.5 12

FBDR+ CF+ sg-LNS NP2 NP NP NP NP NP NP NP NP NP NP NP NP 0

Supplemental Table 12. The optimal®, best-case scenario* and worst-case scenario’ of the baseline diet; the worst-case scenario for the food based recommendations and

alternative combinations expressed as a percentage of the recommended nutrient intake in 12 to 23 mo. children of Oromia region.

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit.A Iron® Zinc” N2
Baseline® 248.5 130.5 100 159.8 103.4 185.5 75.1 120 100 131.4 223.4 1349 46.9 12
best-case scenario®® 265.2 170.3 118.3 192 115.5 225.8 95,5 162.8 104.5 171.4 2315 162.3 534 12
worst-case scenario 120.7 90.7 38.8 91.4 56.5 58.2 32.7 59.7 34.3 31.8 83.6 42.4 22.2 3
FBDR 239.3 125.4 92.6 152 99.6 174.2 76.1 112.6 96.7 120.8 221.1 1205 426 12
CF3.5 s/wk.? 126 90.8 39.6 94 58 57 34.3 56.5 50.7 31.8 83.7 55 21.3 4
CF 7 s/wk. 132.7 91.4 40.8 96.5 64.1 59.9 36.7 59.9 67.2 31.8 83.8 69.8 22.5 4
MNP 3.5 s/wk. 120.7 90.7 38.8 141.4 106.5 108.2 82.7 109.7 84.3 81.8 83.6 68.2 46.9 10

1 Best alternative option

2 NP= Combination not possible due to energy constraints

3 The optimal diet formulated by using goal programming (Optifood module I1).
4 Each diet sequentially maximizes each micronutrient (Optifood module 111)

5 Each diet sequentially minimizes each micronutrient (Optifood module 111)

6 Recommended nutrient intake for iron assuming 5% absorption

7 Recommended nutrient intake for zinc assuming low absorption

8 Number of nutrients that cover at least 70% of the recommended nutrient intake in the worst-case scenario.
9 Nutritionally best possible diet (Optifood module I1)

10 Diet sequentially maximizes each nutrient (Optifood module 111).

11 Set of food based dietary recommendations selected

12 Number of servings per week
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MNP 7 s/wk. 120.7 90.7 38.8 1914 1565 158.2 1327 159.7 134.3 131.8 83.6 941 716 12
sg-LNS 3.5 s/wk. 118.8 105.9 65.9 1414 775 92.7 62.6 78.7 58.3 59.4 133.6 60 67.3 7
sg-LNS 7 s/wk. 118.8 121.2 93.2 191.4 99 129.4 93.3 99.7 82.3 87 183.6 78.2 113 13
FBDR+ CF 1 s/wk. 244.4 126.1 93.7 152.7 1035 173.9 75.1 114.7 102.4 120.8 221.1 1312 446 12
FBDR+MNP3.5 s/wk. 239.3 125.4 92.6 202 149.6 2242 126.1 162.6 146.7 170.8 221.1 1464 673 12
FBDR+MNP 7 s/wk. 239.3 125.4 92.6 252 199.6 2742 176.1 212.6 196.7 220.8 221.1 1723 92 13
FBDR+ MNP 4 s/wk.! 239.3 125.4 92.6 209.1 156.8 2313 1333 169.8 153.8 177.9 221.2 150.1 70.8 13
FBDR+ sg-LNS 1 s/wk. 242.8 130.2 100.6 166.3 108.2 185.6 85.7 121.2 104.3 128.7 235.4 1279 564 12
FBDR+CF1 s/wk. +MNP 3.5 s/wk. 242.1 126.8 92.9 202.7 1513 2233 1242 162.9 151.2 170.8 221.1 1515 68.1 12
FBDR+CF1 s/wk. +MNP7 s/wk. 242.1 125.8 92.9 2527 2013 2733 174.2 212.9 201.2 220.8 2211 1774 928 13
FBDR+ CF+ sg-LNS NP2 NP NP NP NP NP NP NP NP NP NP NP NP 0

Supplemental Table 13. The optimal?, best-case scenario® and worst-case scenario® of the baseline diet; the worst-case scenario for the food based diet recommendations
and alternative combinations expressed as a percentage of the recommended nutrient intake in 6 to 8 mo. children of SNNP region

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit.A Iron® Zinc’ N8

Baseline® 161.5 1555 100 110.4 76.8 152.6 44.2 66.4 84.3 121.8 101.2 425 30 9
best-case scenario®® 2204  201.2 130.6 121.1 85.1 228.6 53.2 76.8 90.2 189.9 118.2 437 32.6 10

1 Best alternative option

2 NP= Combination not possible due to energy constraints

3 The optimal diet formulated by using goal programming (Optifood module I).

4 Each diet sequentially maximizes each micronutrient (Optifood module 111)

5 Each diet sequentially minimizes each micronutrient (Optifood module 111)

6 Recommended nutrient intake for iron assuming 5% absorption

7 Recommended nutrient intake for zinc assuming low absorption

8 Number of nutrient that cover at least 70% of the recommended nutrient intake in the worst-case scenario.
9 Nutritionally best possible diet (Optifood module I1)

10 Diet sequentially maximizes each nutrient (Optifood module 11).
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worst-case scenario 93.9 144.9 53.6 1099 437 64.5 34 38.1 47.1 47.6 100.5 6.8 16.3 4
FBDR! 150.8 154.6 95.1 110.1 719 146.1 41.5 59.4 76 118.3 101.1  35.2 28.3 9
CF3.5 s/wk.? 100.9 1453 54.3 112 47.9 66.2 37.4 40 67.4 47.6 1006 6.5 16.9 4
CF 7 s/wk. 1246 1474 55.5 1141 63.9 71.8 45.2 55 93.1 47.6 100.7 11 20.4 7
MNP 3.5 s/wk. 93.9 144.9 53.6 159.9 1271 127 109 121.4  140.9 111.9 100.5 229 407 10
MNP 7 s/wk. 93.9 144.9 53.6 2099 2104 1895 184 204.8 2346 176.2 100.5 39 65.1 10
sg-LNS 3.5 s/wk. 93.7 166.5 88 159.8 83.1 110.7 80.2 76.9 92.1 83.1 150.5 18.6 612 11
sg-LNS 7 s/wk. 103.9 188.8 122.7 209.8 130.8 1594 1292 1242 1412 118.6 2005 333 1086 12
FBDR+ CF 1 s/wk. 1579 1554 95.5 110.7 76.6 147.8 43.7 63.8 83.5 118.3 101.2 26.6 29.3 9
FBDR+ MNP 3.5 s/wk. 150.8 154.6 95.1 160.1 155.2 208.6 1165 142.7 169.8 182.5 101.1  51.2 527 11
FBDR+ MNP 7 s/wk. 150.8 1546 95.1 210.1 2385 271.1 1915 226 263.5 246.8 101.1 674 77.1 12
FBDR+ sg-LNS 1 s/wk. 1549 1613 105.1 1244  86.1 160.3 55.7 73.6 90.3 128.4 1154 398 419 10

FBDR+CF 1 s/wk. +MNP 3.5s/wk. | 150.8  154.6 95.1 160.1 155.2 208.6 1165 1427 169.8 182.5 1011 513 527 11
FDBR+CF1 s/wk. +MNP 7 s/wk.2 150.8 154.6 95.1 2101 2385 2711 1915 226 263.5 246.8 1011 674 771 12
FBDR+ CF s/wk. + sg-LNS s/wk. NP* NP NP NP NP NP NP NP NP NP NP NP NP 0

Supplemental Table 14. The optimal®, best-case scenario® and worst-case scenario’ of the baseline diet; the worst-case scenario for the food based recommendations and
alternative combinations expressed as a percentage of the recommended nutrient in 9 to 11 mo. children of SNNP.

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit. A Iron® Zinc® NY

1 Set of food based dietary recommendations selected.

2 s/wk=number of servings per week

3 Best alternative option

4 NP= Combination not possible due to energy constraints

5 The optimal diet formulated by using goal programming (Optifood module II).
6 Each diet maximizes each micronutrient (Optifood module I11)

7 Each diet minimizes each micronutrient (Optifood module 111)

8 Recommended nutrient intake for iron assuming 5% absorption

9 Recommended nutrient intake for zinc assuming low absorption

10 Number of nutrient to reach at least 70% of the recommended nutrient intake in the worst case scenario.
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Baseline! 162.1 1382 1006 136 101.5 137.6 662 1329 1156 100 1709 76.6 361 11
best-case scenario> 2118 192.8 1306 163.5 1217 2195 865 1914 1614 1747 1858 813 404 12
worst-case scenario 841 1213 509  102.5 48 63.9 326 529 496 448 938 106 155 4
FBDR? 1212 1276 974 1245 704 128 49 1163 93 81.1 1499 498 243 10
CF3.5 s/wk.* 923 1224 514 1047 519 664 37 53.7 693 448 939 99 168
CF 7 s/wk. 1082 1244 521 1068 633 692 433 553 91 44.8 94 113 195
MNP 3.5 s/wk. 841 1213 509 1525 1313 1264 1076 1362 1433  109.1 93.8 267 399 10
MNP 7 s/wk. 841 1213 509  202.5 2146 1889 1826 2196 2371 1734 938 429 643 10
sg-LNS 3.5 s/wk. 852 1414 852 1525 87.8 1109 79.6 912 946 803 1438 223 613 12
sg-LNS 7 s/wk. 90.6 161.9 1195 202.5 131.8 1581 1274 130 140 1158 193.8 342 1079 12
FBDR+ CF 3.5 s/wk. 1436 1299 987 1286 875 1343 576 131.1 1186  81.1 150 548 279 10
FBDR+ MNP 3.5 s/wk. 1212 1276 974 1745 1538 1905 124  199.6 186.8 1454 1499 659 487 11
| FBDR+ MNP 7 s/wk.® 1212 1276 974 2245 2371 253 199 283 2805 2096 1499 821 731 | 13 |
TFBDR+ SQ-LNS 1 5/wk. 1248 1335 1074 1388 846 1422 633 1303 107 912 1642 544 379 9 |
FBDR+ sq-LNS 3.5 s/wk. 134 1485 1324 1745 1202 1777 99 1657 1427 1166 1999 659 719 12

FBDR+CF3.5 s/wk. +MNP 3.5 s/wk. | 143.6  129.9 98.7 1786 1708 196.8 1326 2144 2124 145.4 150 71 523 12
FDBR+CF3.5 s/wk. +MNP 7 s/wk. 1436 1299 98.7 2286 2542 2593 2076 2978 306.1 209.7 150 87.1 76.6 13
FBDR+ CF2 s/wk. + sg-LNS2 s/wk. 1416 1409 1181 1571 1093 160.5 83.1 1531 1361 101.4 1785 61.9 53.7 11

1 Nutritionally best possible diet (Optifood module 11)

2 Diet sequentially maximizes each nutrient (Optifood module IIl).
3 Set of food based dietary recommendations selected.

4 s/wk=number of servings per week

5 Best alternative option
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Supplemental Table 15. The optimal?, best-case scenario? and worst-case scenario® of the baseline diet; the worst-case scenario for the food based recommendations and
alternative combinations expressed as a percentage of the recommended nutrient intake in 12 to 23 mo. children of SNNP region.

Protein Fat Calcium Vit.C VitB-1 VitB-2 Niacin Vit.B-6 Folate Vit.B-12 Vit.A lIron* Zinc® N°¢

Baseline’ 250.7 1094 100 1225 1096 170.8 96 117.5 100 100 1416 1281 62.1 1
best-case scenario® 2834 173 1141 180.1 1254 206.8 121.8 2165 130.3 135.2 182.3 2016 65.1 1
worst-case scenario 89.9 88.1 38.4 91.4 42.8 54.4 26.9 61 33.9 31.8 83.6 33 17 4
e
FBDR?® 2436 1136 77.7 934 100 159.6 81.4 101.1 96.6 120.9 111.6 1084 579 12
CF3.5 s/wk.?® 102.6 88.9 38.7 94.6 45.6 56.7 29.5 52.5 49.6 31.8 83.7 33 19.4
CF 7 s/wk. 121.5 90.4 39.2 97.8 50.7 60 335 53.3 65.4 31.8 839 341 224 4
MNP 3.5 s/wk. 89.9 88.1 38.4 1414 928 104.4 76.9 111 83.9 81.8 83.6 588 417 10
MNP 7 s/wk. 89.9 88.1 38.4 191.4 1428 1544 126.9 161 133.9 131.8 836 847 664 11
sg-LNS 3.5 s/wk. 90.9 103.6 65.5 1414 66.4 91.3 57.2 70 57.9 59.4 1336 519 636 6
sg-LNS 7 s/wk. 94.8 119.2 93 191.4 901 129 87.9 99 81.9 87 1836 71.8 1103 13
FBDR+ CF 1 s/wk. 2525 1144 78.2 944 1042 161.7 83.7 105.1 1025 120.9 1116 1119 595 12
FBDR+ MNP 3.5 s/wk.1 2436 1136 77.8 143.4 150 209.6 1314 151.1 146.6 170.9 1116 1343 826 13
l FBDR+ MNP 7 s/wk. 2436 1136 77.8 193.4 200 259.6 1814 201.1 196.6 220.9 1116 160.1 1073 13 l
FBDR+ sg-LNS 1 s/wk. 2546 1208 92.9 110.3 1111 1781 933 112.7  106.2 134.5 127.1 1255 73.7 13
l FBDR+CF 1 s/wk. +MNP 3.5 s/wk. | 252.2 114.4 78.2 1444 1542 2117 1337 155.1 1525 170.9 1116 137.8 84.2 l 13 l
FDBR+CF1 s/wk. +MNP 7 s/wk. 2522 1144 78.2 194.4 2042 2617 183.7 205.1 202.5 220.9 1116 163.6 1088 13

FBDR+ CF1 s/wk. + sg-LNS1 s/wk. | 259.6 122 94.4 121 113.2 1793 97 1154 1104 135.7 137.7 1312 704 13

1 The optimal diet formulated by using goal programming (Optifood module I1).

2 Each diet maximizes each micronutrient (Optifood module I11)

3 Each diet minimizes each micronutrient (Optifood module 111)

4 Recommended nutrient intake for iron assuming 5% absorption

5 Recommended nutrient intake for zinc assuming low absorption

8 Number of nutrients to cover at least 70% of the recommended nutrient intake in the worst-case scenario
7 Nutritionally best possible diet (Optifood module I1)

8 Diet sequentially maximizes each nutrient (Optifood module IIl).

9 Set of food based dietary recommendations selected.

10 sjwk=number of servings per week

11 Best alternative option
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