Supplementary material

Table S1 Detailed food groups used in Objective 1 optimisation (those included as broad food categories and not further broken down are
highlighted grey)

Broad NZ Detailed NZ
ANS food Broad NZ ANS food groups ANS food Detailed NZ ANS food groups
group codes group codes
01.00.00 Grains and Pasta 01.01.01 White rice (includes parboiled & basmati)
01.00.00 Grains and Pasta 01.01.02 Brown rice
01.00.00 Grains and Pasta 01.01.03 Fried rice/risotto/pilaff/rice salad/sushi
01.00.00 Grains and Pasta 01.01.04 Rice products (eg rice wafers/cakes)
01.00.00 Grains and Pasta 01.02.01 Wheat flour-white
01.00.00 Grains and Pasta 01.02.02 Wheat flour-wholemeal
01.00.00 Grains and Pasta 01.02.03 Other flours (rice, corn, rye, arrowroot, oat, barley etc)
01.00.00 Grains and Pasta 01.03.01 Egg Noodles
01.00.00 Grains and Pasta 01.03.02 Plain pasta
01.00.00 Grains and Pasta 01.03.03 Filled pasta (eg ravioli)
01.00.00 Grains and Pasta 01.03.04 Noodles (includes Asian style noodles, 2
01.00.00 Grains and Pasta 01.04.01 Wheat bran
01.00.00 Grains and Pasta 01.04.02 Oat bran
01.00.00 Grains and Pasta 01.04.04 Wheat germ
01.00.00 Grains and Pasta 01.05.01 Pasta and sauce, and other cereal based dishes eg. Lasagne
01.00.00 Grains and Pasta 01.06.01 Other grains and cereals
02.00.00 Bread 02.01.01 White
02.00.00 Bread 02.01.02 Fibre white
02.00.00 Bread 02.01.03 Wholemeal

02.00.00 Bread 02.01.04 Mixed grain



02.00.00 Bread 02.01.05 Rye and heavy types

02.00.00 Bread 02.01.07 Fruit bread

02.00.00 Bread 02.01.08 Wheatmeal

02.00.00 Bread 02.02.01 Flat bread, Pita bread, tortillas (plain), pizza bases
02.00.00 Bread 02.03.01 Garlic breads

02.00.00 Bread 02.03.02 Cheese/tomato/pizza topped breads
02.00.00 Bread 02.03.03 Flavoured breads

02.00.00 Bread 02.03.04 Other breads

02.00.00 Bread 02.04.01 Bagels

02.00.00 Bread 02.05.01 English muffins and crumpets
02.00.00 Bread 02.06.01 Sweet yeast buns includes iced buns and buns with sweet fillings; cream, cust
02.00.00 Bread 02.07.01 Other breads

03.00.00 Breakfast cereals

04.00.00 Biscuits

05.00.00 Cakes and muffins

06.00.00 Bread based dishes

07.00.00 Puddings/desserts

08.00.00 Milk 08.01.01 Whole fluid

08.00.00 Milk 08.01.02 Homogenised fluid (blue)

08.00.00 Milk 08.01.03 Semi trim (light blue)

08.00.00 Milk 08.01.04 Trim (green)

08.00.00 Milk 08.01.05 Calcium enriched fluid

08.00.00 Milk 08.02.01 Goats milks

08.00.00 Milk 08.03.01 Evapourated/Condensed undiluted
08.00.00 Milk 08.03.03 Milk powder-low fat

08.00.00 Milk 08.03.04 Milk powder-regular

08.00.00 Milk 08.04.01 Milkshakes

08.00.00 Milk 08.05.01 Flavoured milk

08.00.00 Milk 08.06.01 Soy milk



08.00.00 Milk 08.08.01 Other milk

09.00.00 Dairy products 09.01.01 Cream-regular

09.00.00 Dairy products 09.01.02 Cream-reduced fat

09.00.00 Dairy products 09.02.01 Sour cream-regular

09.00.00 Dairy products 09.02.02 Sour cream-reduced fat

09.00.00 Dairy products 09.03.01 Ice cream-regular

09.00.00 Dairy products 09.03.02 Ice cream-rich varieties

09.00.00 Dairy products 09.03.03 Ice cream-reduced fat/frozen confectionery

09.00.00 Dairy products 09.03.05 Novelty ice cream

09.00.00 Dairy products 09.04.01 Yoghurt-regular

09.00.00 Dairy products 09.04.02 Yoghurt-reduced fat

09.00.00 Dairy products 09.04.03 Dairy foods

09.00.00 Dairy products 09.04.04 Yoghurt-Low/non fat

09.00.00 Dairy products 09.04.05 Frozen yoghurt

09.00.00 Dairy products 09.04.06 Yoghurt-High fat

09.00.00 Dairy products 09.04.07 Yoghurt-Soy

09.00.00 Dairy products 09.04.08 Fromage frais

09.00.00 Dairy products 09.06.01 Dairy based dips

10.00.00 Cheese 10.01.01 High fat cheese (>30g fat/100g) blue cheeses, cheddar, cream cheese, colby
10.00.00 Cheese 10.02.01 Medium fat cheese (20-30g fat/100g) edam, processed cheese, cheese spread
10.00.00 Cheese 10.03.01 Low fat cheese (<20g fat/100g) includes cottage cheese, quark, ricotta, mozza
11.00.00 Butter and Margarine

12.00.00 Fats and oils

13.00.00 Eggs and egg dishes 13.01.01 Poached, boiled and fried eggs

13.00.00 Eggs and egg dishes 13.02.01 Scrambled eggs and omelettes with cheese and other additions

13.00.00 Eggs and egg dishes 13.02.02 Self-crusting quiches

13.00.00 Eggs and egg dishes 13.02.03 Eggs with additions (scrambled eggs and omelettes with fat/milk)

13.00.00 Eggs and egg dishes 13.02.04 Egg stir-frys and egg foo yung

14.00.00 Beef and Veal 14.01.01 Muscle meat includes steak, roast, schnitzel, corned beef, mince & other musc



14.00.00 Beef and Veal 14.02.01 Casseroles/stews with gravy sauce and vegetables/cereals/pasta
14.00.00 Beef and Veal 14.02.02 Casseroles/stews with tomato based sauce and vegetables/cereals/pasta
14.00.00 Beef and Veal 14.02.03 Casseroles/stews with sauce only

14.00.00 Beef and Veal 14.02.04 Casseroles/stews with cream based sauce and vegetables/cereals/pasta
14.00.00 Beef and Veal 14.03.01 Stir-fries with beef & sauce only

14.00.00 Beef and Veal 14.03.02 Stir-fries with beef, sauce & vegetables

14.00.00 Beef and Veal 14.03.03 Stir-fries with beef, sauce & rice/noodles

14.00.00 Beef and Veal 14.03.04 Stir-fries with beef, sauce & vegetables and rice/noodles

15.00.00 Lamb/Mutton 15.01.01 Muscle meats includes roast, chops, steak, mince & other muscle meats
15.00.00 Lamb/Mutton 15.02.01 Casseroles/stews with sauce only

15.00.00 Lamb/Mutton 15.02.02 Casseroles/stews with gravy sauce and vegetables/cereals/pasta
15.00.00 Lamb/Mutton 15.03.01 Stir-fries with meat and sauce only

15.00.00 Lamb/Mutton 15.03.02 Stir-fries with meat, sauce and vegetables

15.00.00 Lamb/Mutton 15.03.03 Stir-fries with meat, sauce, vegetables and rice/noodles

15.00.00 Lamb/Mutton 15.03.04 Stir-fries with meat, sauce and rice/noodles

16.00.00 Pork 16.01.01 Bacon

16.00.00 Pork 16.02.01 Ham

16.00.00 Pork 16.03.01 Pork muscle meat includes roast, chops. steak, mince, schnitzel, strips, spar
16.00.00 Pork 16.04.01 Casseroles/stews with sauce only

16.00.00 Pork 16.04.02 Casseroles/stews with gravy sauce and vegetables/cereals/pasta
16.00.00 Pork 16.05.01 Stir-fries with meat and sauce only

16.00.00 Pork 16.05.02 Stir-fries with meat, sauce and vegetables

16.00.00 Pork 16.05.03 Stir-fries with meat, sauce, vegetables and rice/noodles

16.00.00 Pork 16.05.04 Stir-fries with meat, sauce and rice/noodles

17.00.00 Poultry 17.01.01 Chicken muscle meats includes breast, drum, thigh, wing, mince
17.00.00 Poultry 17.02.01 Chicken processed meat includes nuggets, patty/fingers, roll processed meats
17.00.00 Poultry 17.03.01 Casseroles/stews with sauce only

17.00.00 Poultry 17.03.02 Casseroles/stews with gravy sauce and vegetables/cereals/pasta
17.00.00 Poultry 17.03.03 Casseroles/stews with tomato based sauce and vegetables/cereals/pasta



17.00.00 Poultry 17.03.04 Casseroles/stews with cream based sauce and vegetables/cereals/pasta

17.00.00 Poultry 17.04.01 Stir-fries with meat & sauce only

17.00.00 Poultry 17.04.02 Stir-fries with meat, sauce & vegetables
17.00.00 Poultry 17.04.03 Stir-fries with meat, sauce & vegetables and rice/noodles
17.00.00 Poultry 17.04.04 Stir-fries with meat, sauce and rice/noodles
17.00.00 Poultry 17.05.01 Duck muscle meats

17.00.00 Poultry 17.05.02 Casserole

17.00.00 Poultry 17.06.02 Turkey processed meats

17.00.00 Poultry 17.07.01 Other poultry

18.00.00 Other meat

19.00.00 Sausages and processed meats

20.00.00 Pies and pasties

21.00.00 Fish/Seafood 21.01.01 Battered fin fish

21.00.00 Fish/Seafood 21.01.02 Battered shell fish

21.00.00 Fish/Seafood 21.02.02 Canned sardines

21.00.00 Fish/Seafood 21.02.03 Canned tuna,

21.00.00 Fish/Seafood 21.02.04 Canned salmon

21.00.00 Fish/Seafood 21.02.05 Canned shellfish

21.00.00 Fish/Seafood 21.02.06 Canned other

21.00.00 Fish/Seafood 21.03.01 Fin fish includes smoked , frozen and fresh
21.00.00 Fish/Seafood 21.04.01 Mussels,

21.00.00 Fish/Seafood 21.04.02 Oysters,

21.00.00 Fish/Seafood 21.04.03 Paua

21.00.00 Fish/Seafood 21.04.04 Scallops

21.00.00 Fish/Seafood 21.04.05 Shrimp/prawns

21.00.00 Fish/Seafood 21.04.06 Squid

21.00.00 Fish/Seafood 21.04.07 Other shellfish and non-fin fish

21.00.00 Fish/Seafood 21.04.08 Crab and crayfish

21.00.00 Fish/Seafood 21.06.01 Fish/seafood casserole stirfrys and fritters



21.00.00 Fish/Seafood 21.07.01 Fish/seafood products incl's fish fingers, fish cakes, fish paste and roe
22.00.00 Vegetables 22.01.01 Leafy greens includes lettuce, spinach, silver beet, bok choy etc
22.00.00 Vegetables 22.02.01 Beans/peas/corn

22.00.00 Vegetables 22.03.01 Cooked or canned tomatoes

22.00.00 Vegetables 22.03.02 Purees and pastes

22.00.00 Vegetables 22.03.03 Raw

22.00.00 Vegetables 22.04.01 Carrots

22.00.00 Vegetables 22.04.02 Pumpkin/squash/butternut

22.00.00 Vegetables 22.04.03 Yams

22.00.00 Vegetables 22.05.01 Cauliflower/Broccoli/Brussel sprout/cabbage/turnip & other brassicas
22.00.00 Vegetables 22.06.01 Onion/garlic/leeks

22.00.00 Vegetables 22.07.01 Other vegetables includes parsnip, marrow/courgettes and eggplant etc
22.00.00 Vegetables 22.08.01 Carrots/peas/beans/corn mixes

22.00.00 Vegetables 22.08.02 Stir-fry mixes

22.00.00 Vegetables 22.09.01 Mature legumes and pulses

22.00.00 Vegetables 22.09.02 Mature legumes and pulse products and dishes (includes baked beans)
22.00.00 Vegetables 22.09.03 Meat substitutes and dishes

22.00.00 Vegetables 22.10.01 Stuffed vegetables and vegetable dishes

22.00.00 Vegetables 22.11.01 Salad recipes (includes green salads, coleslaw, vegetable salads etc.)
23.00.00 Potatoes, kumara and taro

24.00.00 Snack foods

25.00.00 Fruit 25.01.01 Apple

25.00.00 Fruit 25.01.02 Pear

25.00.00 Fruit 25.01.03 Other pomme fruits

25.00.00 Fruit 25.02.01 Berry Fruit

25.00.00 Fruit 25.03.01 Stone fruit

25.00.00 Fruit 25.04.01 Oranges

25.00.00 Fruit 25.04.02 Other citrus fruits

25.00.00 Fruit 25.05.01 Banana



25.00.00 Fruit 25.05.02 Pineapple

25.00.00 Fruit 25.05.03 Other tropical fruits

25.00.00 Fruit 25.06.01 Other fruits

25.00.00 Fruit 25.07.01 Dried vine fruit

25.00.00 Fruit 25.07.02 Other dried fruit and mixes
25.00.00 Fruit 25.07.03 Fruit leather/roll ups

25.00.00 Fruit 25.08.01 Mixed fruits includes fruit salad
26.00.00 Nuts and Seeds 26.01.01 Peanuts

26.00.00 Nuts and Seeds 26.01.02 Coconut

26.00.00 Nuts and Seeds 26.01.03 Other nuts

26.00.00 Nuts and Seeds 26.02.01 Nut butters

26.00.00 Nuts and Seeds 26.02.02 Coconut products including coconut cream
26.00.00 Nuts and Seeds 26.02.03 Nut based dips

26.00.00 Nuts and Seeds 26.03.01 Seeds

26.00.00 Nuts and Seeds 26.04.01 Seed products

27.00.00 Sugar/sweets

28.00.00 Soups and stocks

29.00.00 Savoury sauces and condiments

30.00.00 Non-alcoholic beverages

33.00.00 Snack bars

NZ ANS: New Zealand Adult Nutrition Survey



Table S2 Nutrients included in the optimisation scenarios and nutrient recommendations used in optimisation

Nutrient recommendations

Nutrients included in each scenario

Recommendation - - Non- Non- All nutrients lero- Key nutrients
. Maori  Maori _ . - . . nutrients .
Nutrient types (type of Maori Maori scenario . scenario
. male female scenario
recommendations) male female (N=24) (N=6)
(N=18)
Calcium (mg/100g) RDI (NRV) 1023 1148 1023 1148 Yes Yes Yes
Iron (mg/100g) RDI (NRV) 8 13 8 13 Yes Yes Yes
Zinc (mg/100g) RDI (NRV) 14 8 14 8 Yes Yes Yes
Vitamin B12 (ug/100g) RDI (NRV) 24 24 24 24 Yes Yes Yes
Vitamin D (ug/100g) AI (NRV) 7.7 7.9 9.2 10 Yes Yes Yes
Selenium (ug/100g) RDI (NRV) 70 60 70 60 Yes Yes No
Phosphorus (mg/100g) RDI (NRV) 1000 1000 1000 1000 Yes Yes No
Potassium (mg/100g) AI (NRV) 3800 2800 3800 2800 Yes Yes No
Vitamin C (mg/100g) RDI (NRV) 45 45 45 45 Yes Yes No
Folate (dietary equivalents) RDI (NRV) 400 400 400 400 Yes Yes No
(1g/100g)
Niacin equivalents, total (mg/100g) RDI (NRV) 16 14 16 14 Yes Yes No
Riboflavin [B2] (mg/100g) RDI (NRV) 1.3 1.1 14 1.1 Yes Yes No
Thiamin [B1] (mg/100g) RDI (NRV) 1.2 1.1 1.2 1.1 Yes Yes No
Vitamin B6 (mg/100g) RDI (NRV) 1.5 14 1.6 14 Yes Yes No
Vitamin A, retinol equivalents RDI (NRV) 900 700 900 700 Yes Yes No
(ug/100g)
V1ta.m1n E, alpha-tocopherol AT (NRV) 10 ” 10 - Yes Yos No
equivalents (mg/100g)
Iodine (ug/100g) RDI (NRV) 150 150 150 150 Yes Yes No
. Suggested Dietary
1 2 2 2 2 Y Y
Sodium (mg/100g) Target (NRV) 000 000 000 000 es es No
Protein, total (g/100g) RDI (NRV) 65 47 67 48 Yes No Yes



% of TE (WHO),

Fat, total (g/100g) 90 62 80 58 Yes No No
converted to grams
% of TE (FAO and
Polyunsaturated fat (g/100g) WHO), converted 8 5 7 5 Yes No No
to grams
Saturated fat (g/100g) % of TE (WHO), 30 21 27 19 Yes No No
converted to grams
Total sugars (g/100g) 70 Of TE (SACN), 65 45 58 42 Yes No No
converted to grams
Total fibre (g/100g) AI (NRV) 30 25 30 25 Yes No No
Energy (kJ/100g) n/a - - - - No No No
Beta-carotene n/a - - - - No No No
Carbohydrates (g/100g) n/a - - - - No No No
Cholesterol (mg/100g) n/a - - - - No No No
Monounsaturated fat (g/100g) n/a - - - - No No No
Starch n/a - - - - No No No

RDI: Recommended daily intake; EAR: Estimated average requirement; NRV: Nutrient reference values for Australia and NZ; Al: Average intake; WHO:
World Health Organisation; TE: Total energy; FAO: Food and Agriculture Organisation: SACN: Scientific Advisory Commission on Nutrition. n/a: no

national or international recommendation available.



Table S3 Baseline modelling parameters

Key parameter Source/ Application to Model Expected Value and uncertainty Distribution/
Heterogeneity
Baseline population Stats New Zealand population estimates for 2011. Nil uncertainty. Sex
count Age
Ethnicity
All-cause mortality Stats New Zealand mortality rates for 2011. Nil uncertainty. Sex
rates Age
Ethnicity

Disease-specific

For each disease, a coherent set of incidence rates, prevalence, case-

Uncertainty: rates all +/- 5%

Log-normal

incidence, prevalence, fatality rates, and remission rates (zero for non-cancers) were standard deviation (SD). Sex
case-fatality rates, and  estimated using DISMOD II using data from the Ministry of Health, Age
remission rates NZ burden of disease study (NZBDS) and HealthTracker. Ethnicity
Disease trends Trends are applied to incidence, case-fatality, and remission rates until ~ Uncertainty +/- 0.5% absolute Normal
2026 and then kept constant for the remainder of the lifetimes of the change. Diabetes: Uncertainty +/-
modeled population. 1.5% absolute change. Sex
Ethnicity
Total morbidity per The per capita rate of years of life lived with disability from the NZ Uncertainty +/- 10% SD. Log-normal
capita in 2011 burden of disease study. Sex
Age
Ethnicity
Disease morbidity rate Each disease was assigned a disability rate equal to years lived with Uncertainty: +/- 10% SD. Normal
per capita disability for that disease (scaled down to adjust for comorbidities)
from the 2006 NZ burden of disease study projected forward to 2011. Sex
These age and sex specific rate were divided by the disease prevalence Age
and assigned to the proportion of the cohort in each disease state.
Health system costs Linked health data from hospitalizations, inpatient procedures, Estimated at SD=+10% of the point ~Gamma
outpatients, pharmaceuticals, laboratories, and expected primary care  estimate. Sex
usage was used to estimate health system costs associated with each Age

diet related disease. All New Zealanders had unit costs assigned to
each event (for the period 2006-2010), and then health system costs in
2011 NZ dollars were estimated.




Key parameter

Source/ Application to Model

Expected Value and uncertainty

Distribution/
Heterogeneity

Time-lags for
intervention effect

It takes time for a change in dietary risk factors to impact on disease
incidence. As there are no precise data on just how long these are we
have used wide windows of time-lags with wide uncertainty. For
coronary heart disease (CHD), stroke, diabetes and osteoarthritis, the
time-lag is assumed to be between 0 and 5 years. For cancers, the time-
lag is assumed to range between 10 and 30 years.

Uncertainty: +/- 20% SD.

Normal

TMREL

The Theoretical Minimum Risk Exposure Level (TMREL) is the level of
risk exposure that is theoretically possible and minimizes overall risk.
It allows us to estimate how much of the disease burden could be
lowered by shifting the distribution of a risk factor to the level that
would lead to the greatest improvement in population health. These
are derived from the latest Global Burden of Disease 2013 study. [1]

Uncertainty: Uniform distribution
between 0 and 1

Uniform




Table S4 Food group intake in the baseline diet, optimised NZ diets, and EAT Lancet diets

Baseline intake

Optimised sustainable NZ diet (gram intake

EAT Lancet diets (gram intake per

(grams per per person per day) person per day)
person per day)
A.ll Micronutrients K?y EAT lancet  EAT lancet EAT lancet
Food group nutrients . nutrients base exchange .
) scenario ) ) N K]J scenario
scenario scenario scenario scenario

Non-alcoholic beverages* 1705 0 0 0 0 0 0
Milk 187 128 30 105 218 216 284
Vegetables 152 402 402 402 419 360 437
Fruit 150 285 299 296 200 200 188
Potatoes, kumara, & taro 106 130 64 10 50 50 29
Bread 94 139 176 168 138 138 196
Grains and Pasta - all other** 60 104 53 56 15 15 21
Bread based dishes 55 0 0 0 0 0 0
Grains and Pasta - rice only** 51 0 0 0 9 9 13
Poultry 46 0 0 0 29 29 35
Beef & veal 42 0 0 0 5 5 6
Dairy products — dairy*** 39 77 101 96 42 42 25
Fish/seafood 34 55 64 38 28 26 22
Soups & stocks 33 0 0 0 0 0 0
Cakes & mulffins 26 0 0 0 0 0 0
Breakfast cereals 26 48 44 48 0 0 99
Sugar/sweets 26 0 0 0 31 31 34
Pork 25 0 0 0 7 5 10
Pies & pasties 24 13 0 0 0 0 0
Savoury sauces & condiments 23 0 70 0 0 0 0
Sausage & processed meats 21 0 0 0 0 0 0
Eggs & egg dishes 19 0 0 0 13 15 12
Biscuits 13 0 0 0 0 0




Cheese
Puddings/desserts
Butter & margarine
Lamb/mutton
Nuts & seeds
Snack bars

Snack foods

Other meat

Fats & oils

Dairy products - dairy alternatives

$4%

12
11
11

— N W s OO

0

135

148

W o O @

27

_ O O O O

*Includes diet soft drinks, cordials and fruit juices, vegetable juices, sports drinks, powdered drinks, sweetened waters and other non-alcoholic

beverages

**Grains and pasta have been split into ‘rice only” and “all other” due to the difference in the associated GHG emissions

***Dairy products were split into ‘dairy” and ‘dairy alternatives’ due to the difference in the associated GHG emissions



Table S5 Quality adjusted life years (QALYs) and health system cost savings of the optimised NZ diet and the EAT Lancet diet for the
subsequent 10 and 20 years

Impact in subsequent 10 years Impact in subsequent 20 years
Health gains: QALYs f:i;‘:slt(;?::i?izf; Health gains: QALYs I\SI:‘tzi}:;aslt(lll\ISZ}::illl;i:r)ls)t
Silztimised sustainable NZ 66,3080621369)00 to $2.6 (19 to 3.4) 255,7(;(1) 1,290026)900 to $7.1 (54 0 9.1)
EAT Lancet diet* 66’35;551366)50 to $2.7 (1.9 to 3.5) 257’022 5(,22003(;)100 to $7.3 (5.5 to 9.4)

*results are presented with 95% uncertainty intervals in brackets.



Table S6 Quality adjusted life years (QALYs), health system cost savings and age standardised per capita ratio of QALYs between Maori and

non-Maori for the optimised sustainable diet scenarios and the EAT lancet scenarios

Age standardised per capita ratio

HezzlgilL(i{zislns: Net He(zl(:;sglsztgl;ﬁﬁitjavmgs of QALYs betwefen Méori and
non-Maori

Optimised sustainable diet scenarios

All nutrients scenario* 1,370,600 $19.7 -29
Micronutrients scenario* 1,433,000 $20.7 -2.9
Key nutrients scenario* 1,435,400 $20.7 -3.2

0% discounting (all nutrients scenario) 5,247,900 $50.5 -2.9
EAT Lancet scenarios

EAT lancet base scenario* 1,374,800 $20.5 2.1
EAT lancet exchange scenario* 1,355,200 $20.4 2.2
EAT lancet K] scenario* 1,294,900 $19.8 2.1

0% discounting (EAT lancet base scenario) 5,233,800 $52.7 -2.1

*3% discounting.
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