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INTRODUCTION

Food system drives
climate change

70% 33% Waste

%
Water use 66 ° Biodiversity loss

33 % Degraded soils

40 % Land use

GHG emissions

McDermid etal. 2023; Willet et al. 2019



High burden of
diet-related
diseases in Canada

1.3

Diabetes /pre-
diabetes

65.

Adults live with
overweight/obesity

Dietary risks
Tobacco
High systolic blood pressure

High fasting plasma glucose

High body mass index

High total cholesterol

Impaired kidney function

Occupational risks

Alcohol and drug use

Low physical activity

Air pollution

Low bone mineral density

Unsafe sex

Child and maternal malnutrition

Other environmental risks

Unsafe water, sanitation and handwashing
Sexual abuse and violence
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l- Cardiovascular disease:
i leading cause of death in
[ Canada
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Percentage of total deaths in Canada

Dietary risk factors responsible for more deaths than any other

risk globally and in Canada

Afshin, A, et al., 2019; Alam, S. et al., 2019; Statistics Canada, 2025



INTRODUCTION

Ca. nad ia n d i Ets EXCEEd Urgent dietary shifts are required

Less resource-intensive diet shifts are key for

planetary boundaries
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Interconnected
A .
Malnutrition & Crlses

food insecurity

® Hunger & malnutrition by 2050...
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IFPRI 2021; Springmann, 2016; FAO
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Diets for cardiometabolic
risk reduction

Dietary pattern-based approach over < romrslioner @

DASH Eating Plan

The Benefits: Lowers blood pressure & LOL od” choesteol
(@) eatmhis Limit This
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oy

nutrient-centric, taking into account food

matrix and real-world setting

Well established as healthy diets for promoting cardiometabolic health... but
what are the environmental impacts?

Are clinical and public health recommendations aligned with environmental
sustainability goals?

Can we develop/improve co-benefit dietary guidance?

Chiavaroli et al. 2025 ; Hamamyji et al. 2025



Objective

Quantify and compare the environmental
impacts of diets recommended for
cardiometabolic health in the Canadian context



METHODS

Evaluati ng d ietary ’ Diets in Canadian context

3-day consumption (2000kcal/day) reference diets

att e r n S developed for the Canadian context by RD to
p minimize composition biases

Estimate environmental impacts based on sum

of impacts of foods that constitute the pattern Comparison of impacts
Environmental impacts of foods (per 1kg)
adjusted by amounts of foods in diets

Canada’s Food Guide Mediterranean diet

00 aNED) DASH diet Portfolio diet Typical Canadian diet

(for comparison)




METHODS

Life Cycle Assessment (LCA)

Life Cycle
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Goal & Scope

Inventory Analysis

Impact Assessment

Applications

Life Cycle Assessment (LCA)
Framework 1SO 14040 & 04044

Implications



System boundaries

Fertilisers, pesticides, seeds, machinery, irrigation, drying, animal feed, infrastructure, water use

Inputs ¥ [ & S B B

Packaging Distribution Consumer use

Outputs g I G

Outputs: residues, waste, wastewater, direct + indirect emissions

D0  Systems & materials @ Geography Time

Representative of current practices

All inputs, outputs, activities and Average practices of foods consumed in
wherever available (i.e.,average of 5

processes within bounds of primary Canada. Imported products production

. most recentyears)
food producers to consumeruse xvolume annual imports
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Production Processing Packaging s, Distribution %{ Consumer use

» Crop cultivation and » Transportto > Production of » Transportto » Transport to retail » Consumer activities/
animal husbandry processing plant materials distribution » Energy preparation

» Post-harvest > Slaughtering, dairy » Transport of » Energy » Heating e » Packaging disposal °
processing (drying, manufacturing, milling o packaging e » Heating e » Water
cooling) » Industrial cooking » Water

» Canning, grinding,
juicing, freezing, etc.

Raw material at Food item at Food item at Food item at Food item at retail Food item at
farm gate processing gate packaging gate distribution gate gate consumer use
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Data
Collection

LCI data
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Background datasets (transport,
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Nomenclature Average composition of mixed foods Use

Raw material origins

Origins and transportation data

Supply & Canadian Freight
Disposition data Analysis
(StatsCan) Framework
Trade Data m Google Maps,
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72 Life Cycle Inventory

Impacts

Ecotoxicity
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Life Cycle Impact Assessment (LCIA)
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Environmental

Life Cycle Impact category impact score

Inventory (LCI)
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Food Groups:
@ Fruits and vegetables O Dairy products

D o ez M @ Potatoes @ Eqg

Iet Comp05|t|0ns ass @ Grains Egei’t fenfon
L O Legumes ish and seafoo

Composition by food category (by mass) .Da%yaltematives mEre e

= 3-day menus represent full adherence to diets 8 Nuts and seeds O Oother
Oloils

Portfolio diet DASH diet Mediterranean diet Typical Canadian

INDS

Prowseet al., 2022




RESULTS

Total diet
comparison

Impacts of total diet
(normalized values)

Marine eutropi@ati

Diet

B Portfolio

B Mediterranean

B DASH

B Average Canadian

Climate change
0.005

Land use



Impacts by meals oo N

Normalized impacts of meals for 3-day menu average

Greatest
impact

Portfolio DASH Mediterranean Typical Canadian

‘ Climate change
A
- Water use

- Land use
1 Marine !
&N eutrophication !
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Climate

Kg CO, -eq

change .

Food Groups:
CJOther

@ Beverages
OJFish and seafood
@ Meat

@Eqg

O Dairy products
OJoils

@ Nuts and seeds
@ Dairy alternatives
O Legumes

@ Grains

@ Potatoes

@ Fruits and vegetables

Contribution of impacts 5
from each.food group
for total dlets

10

Portfolio DASH Mediterranean Average
Canadian
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Portfolio DASH Mediterranean Average

Canadian

Diet

Food Groups:
JOther

B Beverages
CJFish and seafood
@ Meat

@Eqg

O Dairy products

O oils

B Nuts and seeds
B Dairy alternatives
OLegumes

@ Grains

@ Potatoes

B Fruits and vegetables
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Land
use =

Contribution of imp
from each food group

for total diets
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O Dairy products
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B Nuts and seeds
@ Dairy alternatives
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@ Grains

@ Potatoes
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Food Groups:
CJOther

@ Beverages

O Fish and seafood
@ Meat

@Eqg

O Dairy products
Joils

B Nuts and seeds
@ Dairy alternatives
CJLegumes

@ Grains

@ Potatoes

@ Fruits and vegetables

Portfolio DASH Mediterranean Average
Canadian
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Portfolio diet

Total diet comparison: % Share of
planetary boundary for food systems

Planetary boundary Increasing risk

Safe operating Boundary transgressed
space

Water use

Portfolio diet « vs » Typical Canadian diet

. Climate change
Climate change 561 %

150%
Keoverating%c’
o ()
329 49% Water use
69%
222%
Land use Land use



DASH diet

Total diet comparison: % Share of
planetary boundary for food systems

Planetary boundary Increasing risk

Safe operating Boundary transgressed
space

DASH diet « vs » Typical Canadian diet

) Climate change
Climate change 561%

eratin,
o® s %

®
o

Sa’é

Water use 63% 49% Water use

147%
222%

Land use Land use



Mediterranean
diet

Total diet comparison: % Share of
planetary boundary for food systems

Planetary boundary Increasing risk

Safe operating Boundary transgressed
space

Mediterranean diet « vs » Typical Canadian diet

Climate change
Climate change 561%

zo‘,eratm&9

3 &
Water use 62% v 49% Water use
141% /
222%
Land use Land use
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Portfolio diet: greatest

reduction potential

Comparison with typical Canadian diet

DASH
Climate change 33%
Water use
Land use 34%
Marine eutrophication 3%

Mediterranean Portfolio

35%

37%
9%

73%
35%
69%
53%

1 year diet a)Vveiy

El £V

GHG emissions

== 1 typical car for 6 months, or 1

round car trip Toronto to Vancouver

1 year diet Q
year di Al)A

\ 4

Water use

—~~ 88 thousand water bottles or 584

showers saved



In conclusion...

2

Findings align with a
shift toward plant-
forward, low-meat diets
in clinical nutrition
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Dietary recommendations
for cardiometabolic health,
(especially the Portfolio
diet), offer substantial
environmental co-benefits

Supports incorporating
sustainability metrics
into dietary counseling &
advancing policy goals
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