14D em r202

Kristian Gerhar ebsen alro M tabollsm
Institute.of Bioeng f-L
Laboratogyrof Lipid Cell'Bi6log .
ovanni.dangelo@epfl.ch

S



mailto:giovanin.dangelo@epfl.ch

¢ Y g - : : > - .
o N 5 P R S 's?‘

Angel Keys L

EAT WELL
AND

STAY WELL

Anee! & Margisel Kews

N Pav! Dudley White s
( ] - ’ oot oL »h: - wl’-: "
; “p . ‘The major findings were (i) there was a close correlation between the percentage of
6 | \ .f dietary calories from total fats and 10-y coronary deaths per 10,000 men; (2) median
[\_}_‘_ \ Y blood cholesterol values were highly correlated with coronary heart disease deaths,
' /’ accounting for 64% of the variance in coronary heart disease death rates among the
(\.- ~— [ cohorts’
‘\ ‘L
Y

G. D’Angelo BIO-413 Planetary Health




-,

v
Yugoslavia
USA - 8

Finland

. Japan

@
Italy * Greece
Netherlands o

Angel Keys L

ar — -
8 . 8 .
; E
g 3 - g 3 4

G. D’Angelo BIO-413 Planetary Health & v s ML S

Percert Calories from Fal Percent Calones fom Fat



Goldstein and
Brown

G. D’Angelo BIO-413 Planetary Health

|

3
;-
1 i
:
: i
-
3}
.
Y
|

Mpeee
LA
: |
VAEIEET

U
"/




Goldstein and

Brown

G. D’Angelo BIO-413 Planetary Health

LDL Receptors on Liver Cells

Normal

Rec?to: ’a‘ g
&y

FH Heterozygote

FH Homozygote

Plasma LDL Level

4 2-3 Fold

4 8-10 Fold

Population Frequency

1in 500

1in 10°

Age for Heart Atlacks

35-65 years

9-15 years




Learning outcomes for today

e Familiarise yourselves with the interconnections
between food and health

G IO ba | e C(Critically analyse how changing food systems pose
risks to health

Metabolism
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A dynamic state of physical, mental, and social
well-being

Human Health

NOT the absence of disease

Responds constantly to environmental, social,
biological, emotional, and cognitive conditions
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Food Systems
and

Health
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Supporting
services
(enabling the

generation of all
other ecosystem
services)

Provisioning
services
(generating products
obtained from
ecosystems)

Regulating
services
(balancing and
regulating ecosystem
processes)

Cultural

services
(non-material benefits

that societies obtain
from ecosystems)

Photosynthesis and Primary production
Soil formation production of oxygen of biomass

o o
Nutrient cycling Water cycling

Natural medicines
and pharmaceutical

Fresh water Wood and fibre opportunities
o o
Food production on Fuel and energy
land and in water sources
Regulation Water, soil and
Climate of pathogens air regulation and
regulation and diseases purification Pollination
! ! ! !
o o o o
Flood Support to human Carbon Natural hazard
regulation immune function storage regulation
Recreational Mental health
Aesthetic value and opportunities of promotion
inspiration by nature being in nature and social contact
o o o
o o
Spiritual meaning Educational
of nature opportunities and

learning by nature
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Figure 19. A causal loop diagram showing the
interrelationship between key impact areas.
(Metabolic)
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Food Systems

Human built systems devoted to
production, transportation,
processing, and distribution of

food.
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Food Systems

Human built systems devoted to
production, transportation,
processing, and distribution of

food.
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ensure food system transformation amidst
globalisation and environmental changes

while

preserving human well-being



Food Systems

Human built systems devoted to
production, transportation,
processing, and distribution of

food.

G. D’Angelo BIO-413 Planetary Health

Problem !!]

Food systems affect health in many ways. For example, worldwide

690 million people are hungry, 2 billion people have micronutrient
deficiencies and there are 677.6 million adults with obesity; each year
ZOONOSES are responsible for 2.5 billion cases of human illness and 2.7
million human deaths worldwide; at lcast 700 000 people die due to
drug-resistant diseases; 44% of farmers are poisoned by pesticides;
and at least 170 000 agricultural workers are killed.



Changing World

Drivers

Politics & Leadership

Biophysical, Climate, & Environment
Globalization & Trade

Sociocultural Dynamics

Population Growth, Migration, & Conflict
Income Growth & Distribution

Land Use & Urbanization

Food Supply Chains

Food Production Systems & Inputs

Food Storage, Loss, Distribution, & Transport
Food Processing & Packaging

Retail, Markets, & Waste

Driving Trends

Food Environments
Food Availability

Food Affordability
Product Properties
Vendor Properties
Food Messaging

Individual Factors
Economic

Cognitive
Aspirational
Situational

Behavioral

A

4 \

Environment Nutrition & Health Social Equity Economy

Qutcomes

Food Security
Diets

Impacts
Environment
Nutrition & Health
Social Equity
Economy
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TOTAL CONSUMPTION IN MASS TOTAL CONSUMPTION IN CALORIES
1,878¢g 2,870 cal.

Fruits 93 Cal

Fruits 203g

Global Food

BlZe 146 Cal
Rice 148g

Consum ptl on e

Sugar, Sweeteners 66g

r, Sweeteners 229 Cal

etable Oils 280 C
Oil Crops 19¢g

Eggs 24g

Eggs 35 Cal

2zt Milk 139 Ca

Beef 40 Cal

Porky120 Cal
f 4
Eafood 52 ea olod 3 Fﬂ

Otkl1er 14gI Other 21 Cal

Pulses 19g
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Global Food

Consumption
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Food Supply Chains
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Globalisation

Driving Trends

NORTH LATIN CUROPE ASIA MIDDLE EAST
AMERICA AMERICA PACIFIC & AFRICA

‘ TRADITIONAL () LARGE SUPERMARKET () DRUGSTORE ' SMALL SUPERMARKET
. HYPERMARKET . CONVENIENCE ‘ HARD DISCOUNTER

Figure 10: An overview of the different types of food retail channels in each region of the world.
(Adapted directly from Nielson “The Future of Grocery,” 2015)
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Driving Trends
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Dependence
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Food Environment

Driving Trends

@ w07k 0.89-1.19 kg
@ 92 057k 0.40-0.89 kg
@® 273592k 0-040kg
O 119-273kg No data

Figure 22: Pesticide use per area (kg pesticide use per hectare arable
land). (FAO, 2015b)
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Driving Trends
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ood Environment

PESTICIDE, WATER, AND FERTILIZER USE PER FOOD CATEGORY

o
le)

PESTICIDES
4.4 M TONS

FERTILIZERS
200 M TONS

WATER
7.4 TRILLION M3

(%)
=
)
@
[

SUGAR CROPS
SINYINWILS

Figure 6: Pesticide, fertilizer, and water inputs per major food type.
(FAO, 2015b; Mekonnen & Hoekstra, 2011)



Food Systems &

Human Health

The five interconnected and
interrelated impact pathways
through which food systems
negatively affect human health
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Broken Food Systems

Figure 1. The five interconnected and interrelated impact pathways through which food systems negatively affect human health

BROKEN FOOD SYSTEMS UNDESIRABLE FOOD SYSTEMS OUTPUTS POOR HEALTH OUTCOMES

DIETS |
Obesity Direct pathway

Foods high in trans fatty acids,

sugar, saturated fats, salt Indirect pathway

Citizen behaviour: Micronutrient deficiencies ...
itizen behaviour: Inadequate breastfeeding

Choosing where and what
food to acquire, prepare,

Industrially produced red and
cook, store and eat

processed meat Stunting

Hunger and Food insecurity Wasting

Food environments:

HEALTH AND

Zoonotic diseases Noncommunicable diseases

Lack of food availability,
i Antimicrobial resistance WELL-BEING

economic access, marketing,
nutrition labelling, poor food
quality and safety

Chemical hazards - Communicable diseases
Foodborne diseases )
- Heavy metal contamination e Mental illness
Food supply chains: - Fertilizers //.

« Endocrine-disrupting chemicals
« Air pollution and smog

production, harvesting,
storage, processing, retail,

food services and markets - Greenhouse gas emissions S Physical injury
" « Microplastic pollution \\
\0 Unintentional acute pesticide
Labour in the agriculture, poisoning
aquaculture, and retail, food
®  chain

P
<

<S>

PATHWAY 1 PATHWAY 2 PATHWAY 3 PATHWAY 4 PATHWAY 5
Unhealthy diets and Zoonotic pathogens and Unsafe and adulterated Environmental contamination Occupational hazards
food insecurity antimicrobial resistance (AMR) foods and degradation
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The five interconnected and
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Food Insecurity

Unhealthy diets and food insecurity. This pathway comprises the aspects of food systems that lead to
unhealthy diets or food insecurity and therefore contribute to malnutrition in all its forms. Malnutrition
and hunger pose the highest risks to human health in terms of death and illness and include obesity,
micronutrient deficiencies, stunting, wasting, communicable and noncommunicable diseases and
mental illness.

Moderate or severe food insecurity has been climbing slowly for six
years and now affects more than 30 percent of the world population

@ Severe food insecurity @) Moderate food insecurity
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The five interconnected and
interrelated impact pathways
through which food systems
negatively affect human health
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Food Insecurity

Unhealthy diets and food insecurity. This pathway comprises the aspects of food systems that lead to
unhealthy diets or food insecurity and therefore contribute to malnutrition in all its forms. Malnutrition
and hunger pose the highest risks to human health in terms of death and illness and include obesity,
micronutrient deficiencies, stunting, wasting, communicable and noncommunicable diseases and
mental illness.
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Pathogens

Zoonotic pathogens and antimicrobial resistance. This pathway comprises the ways in which

farmed, ranched and wild caught animals in food supply chains and the use of antibiotics result

in zoonotic diseases and antimicrobial resistance, which further result in communicable and
noncommunicable diseases in humans.

The ‘Gordian knot of antimicrobial resistance’ in low-
and middle-income countries

Livestock .
Counterfeit

drugs

Food Systems &

Aqua

Human Health »
'Filth flies' ﬁdrug
treatment

Bushmeat

NP
\\\§

\
\
interrelated impact pathways N

AR
through which food systems K M
negatively affect human health Q

Nosocomial

The five interconnected and \
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v . -
water microbiology
laboratories
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The five interconnected and
interrelated impact pathways
through which food systems
negatively affect human health
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Unsafe Food

Unsafe and adulterated foods. In this pathway, food systems are the cause of various diseases and
illnesses (e.g., micronutrient deficiency, stunting, wasting, communicable and noncommunicable diseases
and mental illness) when foods and water contain infectious or toxic hazards, microbial pathogens, such
as bacteria, viruses and parasites, or chemical residues, contaminants or biotoxins. These contaminants can
occur in unsafe food supply chains or unhealthy environments or due to unsafe behaviour.

's.'?fix\r l‘ -




Food Systems &
Human Health

The five interconnected and
interrelated impact pathways
through which food systems

negatively affect human health 1/50F ALL PRIMARY THE US FOOD PROCESSING

CROPS ARE PROCESSED INDUSTRY IS GROWING AT
G. D’Angelo BIO-413 Planetary Health BEFORE CONSUMPTION. A RATE OF 5% ANNUALLY.
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Food Processing

Environmental contamination and degradation. This pathway comprises contamination of the
environment by use in food supply chains and food environments of fertilizers, manure, products
containing heavy metals, endocrine-disrupting chemicals or hormone-growth promotors, which can
cause various conditions, such as mental illness and other noncommunicable and communicable
diseases. It includes the ways in which food production, food environments and citizen behaviour
degrade the environment by emitting air pollution, greenhouse gases and microplastics, which affect

our health and well-being.

Evolution de la concentration en phosphore dans le lac Léman
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100 kg/yr — — E— I I I I |
0
FUROPE NORTH  INDUSTRIALIZED SUBSAHARAN NORTHAFRICA,  SOUTH& LATIN
AMERICA ASIA AFRICA WEST & SOUTHEAST AMERICA
&OCEANIA CENTRAL ASIA
ASIA
Figure 13. Food waste at the consumer CONSUMER PRODUCTIONTORETAILING

stage across geographic regions
(FAO, 2015b)
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Occupational Hazard

Occupational hazards. This pathway comprises the many physical and mental health effects on people

working in the food system (e.g., farmers, fishermen, agricultural workers and people working in food retail,

processing and other sectors of the food chain) due to the nature of their work or their working conditions.

The effects include heat and cold stress, injuries, exposure to chemicals through the use of pesticides,

fertilizers and insecticides, biological risks such as snakebites, infectious and parasitic diseases, zoonoses,

ergonomic risks and psychosocial risks leading to stress and mental illness, including suicide.

AGRICULTURE IS ONE OF
THE 3 MOST HAZARDOUS
SEGTORS TO WORK IN.

Electrocution: 3,
204 Others: 4,

Vi

Timber
related: 13,

7% \
Falling

Objects: —_____
Collapses, 14,
7%

Falls from _—
Height: 20,

10%/

Tractors, Farm
Vehicles: 57,
~ 29%

Drowning/ '
Gas: 20, / \
10% | Machinery: 37,
Livestock: 26, 19%

14%
TOTAL: 194
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Child Labour

Occupational hazards. This pathway comprises the many physical and mental health effects on people
working in the food system (e.g., farmers, fishermen, agricultural workers and people working in food retail,
processing and other sectors of the food chain) due to the nature of their work or their working conditions.
The effects include heat and cold stress, injuries, exposure to chemicals through the use of pesticides,
fertilizers and insecticides, biological risks such as snakebites, infectious and parasitic diseases, zoonoses,
ergonomic risks and psychosocial risks leading to stress and mental illness, including suicide.

CHILD LABOUR
GLOBALLY

(5-17years)
164.700.000

Figure 24: An overview of
the main sectors in which
child labour is occurring
globally. (ILO, 2015)







Consequences
of Broken Food

Systems on
human health
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Our World

Share of population that cannot afford a healthy diet, 2021 by

A diet is deemed unaffordable if it costs more than 52% of a household's income. The cost of a healthy diet is the
lowest-cost set of foods available that would meet requirements in dietary guidelines from governments and public

health agencies.
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PERCENTAGE

Stunting, Wasting, Obesity
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Stunting

Our World

Malnulrition: Share ol children who are stunted, 2021 ion
The share of children younger than five years old that are defined as stunted. Stunting' is when a child is significantly
sharter than the average for their age, as a consequence of poor nutrition and/or repeated infection.

-~
.

Poor Health
Outcomes

No data 0% 10% 20% 30% 40% 50% 60% 70% 80%

| 1 N

L

OQurWorldInData.org/hunger-and-undernourishment | CC BY

Data source: Institute for Health Metrics and Evaluation (IHME)

1. Childhood stunting: Stunting is one of the leading measures used to assess childhood malnutrition. It indicates that a child has failed to reach their
growlh potential due to disease, poor health, and malnutrition. A child is defined as ‘stunted’ if they are too short for their age. This indicates that their
growth and development have been hindered. Stunting is measured based on a child's height relative to their age. Stunting is the share of children under
five years old that fall two standard deviations below the expected height for their age. You can read more about this in our article.
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Wasting

Malnutrition: Number of children who are wasted, 2016

The number of children younger than five who are 'wasted’. Wasting is when a child’s weight is significantly lower than
the average for their height, for example because of acute food shortage or disease.

Poor Health
Outcomes

Nodata O 10,000 50,000 100,000 500,000 1 million

| | | (Y

Data source: Institute for Health Metrics and Evaluation (IHME) QurWorldInData.org/hunger-and-undernourishment | CC BY
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Overweight in the young

Share of children and adolescents who are overweight or obese, 2016

Share of children and adolescents aged 5 to 19 years old that are defined as either overweight or obese.
This means their weight-for-height is more than one standard deviations from the median of the World Health

Organization (WHQ) Child Growth Standards.

Poor Health
Outcomes

10% 20% 30% 40% 50% 60% 70%

l I | [

QurWorldIinData.org/obesity | CC BY

No data O%

Data source: WHO, Global Health Observatory (2022)
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Obesity

Share of adults who are overweight or obese, 2016
A person is defined as overweight if they have a body-mass index (BMI) equal to or greater than 25. BMI is a person's
weight in kilograms divided by his height in metres squared.

Poor Health
Outcomes
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Data source: WHO, Global Health Observatory QurWorldIinData.org/obesity | CC BY
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Death by Malnutrition

OurWorld

Dealh rale [rom malnulrilion, 2019 e
The estimated death rate from protein-energy malnutrition per 100,000 people.

Poor Health
Outcomes

Nodata O 1 2 5 10 20 50 100

L | | IR

OurWorldInData.org/hunger-and-undernourishment | CC BY

Data source: IHME, Global Burden of Disease (2019)
Note: To allow comparisons between countries and over time this metric is age-standardized’.
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1. Age standardization: Age standardization is an adjustment that makes it possible to compare populations with different age structures, by
standardizing them to a common reference population. » Read more: How does age standardization make health metrics comparable?




Death by Obesity

Share ol deaths attributed to obesity, 2019

Obesity is defined as having a body-mass index (BMI) equal to or greater than 30. BMI is a person's weight in
kilograms divided by their height in meters squared. Shown is the share of total deaths, from any cause, with obesity as

an attributed risk factor.
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Data source: IHME, Global Burden of Disease (2019)
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Micronutrient Deficiency

POOr Health e y ‘ Micronutrient
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Micronutrient Deficiency

Global prevalence ol zinc deficiency, 20035
The global prevalence of zinc deficiency, measured as the share of the total population with intakes below
physiological requirements, 1990-2005.
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Diseases

HIV/AIDS and sexually transmitted infections Neoplasms Substance use Transport injuries
Respiratory infections and tuberculosis Cardiovascular diseases Diabetes and chronic kidney disease Unintentional injuries
Enteric infections ® Chronic respiratory M Skin diseases M Self harm and violence
™ Neglected tropical diseases and malaria B Digestive diseases M Sense organ diseases
M Other infections M Neurological disorders ™ Musculoskeletal disorders
M Maternal and neonatal B Mental disorders B Other non-communicable
M Nutritional deficiences
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Diseases

Causes of death, World, 1990 to 2019

The estimated annual number of deaths from each cause. Estimates come with wide uncertainties, especially for
countries with poor vital registration’.

Cardiovascular diseases

18 million
16 million
14 million
12 million
10 million Cancers
8 million
6 million
4 million ——— Respiratory diseases
N —— — R{ Digestive diseases
2 million ———— — Neonatal disorders
x — = - a .
— — — e Road injuries
0 — — — Homicide
-1 1 L D
1990 1995 2000 2005 2010 2015 2019
Data source: IHME, Global Burden of Disease (2019) OurWorldInData.org/causes-of-death | CC BY

1. Civil and Vital Registration System: A Civil and Vital Registration System (CVRS) is an administrative system in a country that manages information
on births, marriages. deaths and divorces. It generates and stores 'vital records’ and legal documents such as birth certificates and death certificates.  ®
You can read more about how deaths are registered around the world in our article: How are causes of death registered around the world?



Diseases

Mortality rate attributable to diet Number of deaths at the global level attributable to diet

¢ j Diet high in sodium
f Diet low in whole grains
% Diet low in fruits
ﬁ Diet low in nuts and seeds
ﬁ Diet low in vegetables
% Diet low in seafood omega-3 fatty acids
ﬁ Diet low in fibre

Diet low in polyunsaturated fatty acids

Poor Health
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Diet low in legumes

Diet high in trans fats

Diet low in calcium

Diet high in sugar-sweetened beverages

L-o“::io: ddle SDI Diet high in processed meat c

1 High-middle s
[ High SDI i Bl Cardiovascular diseases
] Middle SDI EREIEIELE Bl Type 2 diabetes
Low SDI 3 Neoplasms
Bl Low-middle SDI Diet high in red meat [ Other causes

4
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Deaths rate (per 100000 population) Number of deaths (in thousands)

SDI= socio-demographic index
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2000 onwards

Growing evidence for an association
between mental health and child
health, nutrition, infant feeding
practices, and food security”#'%"

2000
Millennium Development
Goals set'?

Mental lliness

Graphic timeline linking
mental health to food
security and nutrition

2008
Maternal and child
undernutrition 2014 onwards
recognized as \) A proliferation of studies
major development on nutrition impacting 2018 :
CONCEm? mental health. (e.g. Addressing stressors
vitamin-deficiencies on such as food security and
mood®* dietary patterns nutrition is recognized
on depression’4) as an important step in
addressing global
mental health®

N 2015
Sustainable Development
Goals set' <ip

Social determinants of
health have become
an increasingly
important lens for
research and practice




Mental lliness

Adverse mental health outcomes reported by Canadian adults
(18-64 years of age), by household food insecurity status?

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Poor Health

Food secure Marginally Moderately Severely
food insecure food insecure food insecure

O u tCO I I I e S —#— Depressive Thoughts in «s= Physician Diagnosed

the Past Month Mood Disorder Data Source:
Statistics Canada,

=4= Suicidal Thoughts in the =m= Physician Diagnosed Canadian Community

Past Year Anxiety Disorder Health Survey (CCHS)
== Major Depressive —a- Self Reported Mental  2005-2012
G D;Angelo Bl0-413 Planeta ry Health Episode in the Past Year Health Status

Adapted from: Tarasuk V, Cheng J, Gundersen C,de Oliveira C, Kurdyak P.

The relation between food insecurity and mental health care service utilization
in Ontario. Can J Psychiatry. 2018. DOI: 10.1177/0706743717752879




Mental lliness

Share of population with moderate or severe food insecurity, 2020

Food insecurity’ is defined by the Food Insecurity Experience Scale (FIES). Moderate food insecurity is associated with
the inability to regularly eat healthy, nutritious diets. Severe food insecurity is more related to insufficient quantity of

food (energy).
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Data source: Food and Agriculture Organization of the United Nations
QurWorldInData.org/hunger-and-undernourishment | CC BY
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1. Food insecurity: Food insecurity is defined by the Food and Agriculture Qrganization (FAQ) of the United Nations as the "situation when peaple lack
secure access to sufficient amounts of safe and nutritious food for normal growth and development and an active and healthy life" It is measured using
the Food Insecurity Experience Scale (FIES). This is based on household survey data about several conditions someone with food insecurity would
typically experience. Moderate food insecurity is generally associated with the inability to regularly eat healthy, nutritious diets. Severe food insecurity is

more strongly related to insufficient food (energy). You can read more about this in our article.




Poisoning

Death rate from unintentional poisoning, 2019

Death rate from unintentional poisoning, measured as the number of deaths per 100,000 people.
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Data source: World Health Organization QurWorldInData.org/causes-of-death | CC BY
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Poisoning

[nvasive non-typhoidal salmonella deaths in children under five, 2019

Estimated annual number of deaths from invasive non-typhoidal salmonella’ in children under five.
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Data source: IHME, Global Burden of Disease (2019)

1. Invasive non-typhoidal salmonella: Non-typhoidal salmonellae are a group of bacteria that cause inflammation of the stomach and intestines. They
can sometimes spread beyond the gut into the bloodstream, causing invasive non-typhoidal Salmonella (iNTS), especially in people who have weak

immune systems, for example those with malnutrition or HIV/AIDS.



Environment Contamination

Greenhouse gas emissions [rom [ood syslems, 2015

Emissions are measured in carbon dioxide-equivalents’.
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Data source: Crippa et al. (2021). QurWorldInData,org/environmental-impacts-of-food | CC BY
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1. Carbon dioxide equivalents (CO.eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse gas
emissions, researchers express them in “carbon dioxide equivalents” (CO,eq). This takes all greenhouse gases into account, not just CO,. To express
all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP measures the
amount of warming a gas creates compared to CO,. CO; is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of that gas would
generate ten times the warming effect as one kilogram of CO;. Carbon dioxide equivalents are calculated for each gas by multiplying the mass of
emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO,eq over 100 years,
we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO,eq - are then calculated
by summing each gas’ CO.eq value.




Environment Contaminat

Food: greenhouse gas emissions across Lhe supply chain

Greenhouse gas emissions' are measured in carbon dioxide-equivalents (CO,eq)* per kilogram of food.

B Land use change [ Farm [ Animal feed [} Processing [ Transport Retail [ Packaging = Losses

Beef (beef herd) 23 kg 56 kg | 14 kg 99 kg
Dark Chocolate 26 kg 67kg| 13 kg a7 kg
Lamb & Mutton 27 kg | 40 kg
Beef (dairy herd) 22 kg ) 33 kg
Coffee 11 kg 11 kg 29 kg
Shrimps (farmed) 13 kg | 78kg 27 kg
Cheese 13 kg 24 kg
Fish (farmed) B 8.1 kg
Pig Meat I 12kg
Poultry Meat I 9.9ke

Paim Oil [N 7.3 ke

Poor Health T e

Sunflower Oil [l 3.6 kg
Tofu | 3.2 ke
Milk il 3.2 ke

OQutcomes o 21

Bananas | 0.86 kg

Data source: Joseph Poore and Thomas Nemecek (2018). OurWorldInData.org/environmental-impacts-of-food | CC BY

1. Greenhouse gas emissions: A greenhouse gas (GHG) is a gas that causes the atmosphere to warm by absorbing and emitting radiant energy.
Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to space. Carbon dioxide (CO,) is the most well-known
greenhouse gas, hut there are others including methane, nitrous oxide, and in fact, water vapor. Human-made emissions of greenhouse gases from fossil
fuels, industry, and agriculture are the leading cause of global climate change. Greenhouse gas emissions measure the total amount of all greenhouse

V4 gases that are emitted. These are often quantified in carbon dioxide equivalents (CO,eq) which take account of the amount of warming that each
G. D’Angelo BIO-413 Planetary Health ol o difren gasescestes

2. Carbon dioxide equivalents (CO.eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse gas
emissions, researchers express them in "carbon dioxide equivalents® (CO,eq). This takes all greenhouse gases into account. not just CO,. To express
all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value, GWP measures the
amount of warming a gas creates compared to CO,. CO, is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of that gas would
generate ten times the warming effect as one kilogram of CO.. Carbon dioxide equivalents are calculated for each gas by multiplying the mass of
emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO.eq over 100 years,
we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO;eq - are then calculated
by summing each gas’ CO.eq value.




Environment Contamination

Share of global excess phosphorous from croplands

"Excess phosphorous" is the difference between nutrient inputs (from fertilizers and manure) and the amount harvested
in crop material. This represents phosphorous that is lost to the environment and can create ecological imbalances on
ecosystems and in water bodies.
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Data source: West, Gerber, Engstrom, Mueller, Braurman, Carlson, Cassidy, Johnston, MacDonald, Ray & Siebert (2014). Leverage points
for improving global food security and the environment. Science.

QurWorldInData.org/fertilizers | CC BY
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Environment Contamination

Excess nitrogen per hectare of cropland
"Excess nitrogen" is the difference between nutrient inputs (from fertilizers, manure, and fixation from legumes) and the

amount harvested in crop material. This represents nitrogen that is lost to the environment and can create ecological
imbalances in ecosystems and water bodies.
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No data  Nitrogen mining 25 kg 50 kg 75 kg 100 kg 500 kg
1 [ [ I

Data source: West, Gerber, Engstrom, Mueller, Braurman, Carlson, Cassidy, Johnston, MacDonald, Ray & Siebert (2014). Leverage points
for improving global food security and the environment. Science.

QurWorldInData.org/fertilizers | CC BY
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Physical Injury

How Do Workplace Fatality Rates per 100,000 Workers Change Across the Globe?
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Socioeconomic determinants

« Income and economic opportunity
Social status and support networks

L4
&
]
L
L
L

Delivering

HEALTH AND
WELL-BEING

PATHWAY 1
= Unhealthy diets and }

B l l I I I l I : food insecurity
Ecological determinants . ““
- Biodiversity ““ .,
- Agrobiodiversity . %,
- Climate change 3
o « Clean air, water, and soils "‘ PATHWAY 5
The Our ke deter , Inants IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:‘”I‘ Occupational
A hazards :
* degradation

Yy
ay
n )
\P ""ssgggpuunnnst”

impacting human health
through food systems

G. D’Angelo BIO-413 Planetary Health

*
- Degree of gender equality o PATHWAY 2
* .

- Discretionary time availability o Jeet Zoonotic pathogens ..,

. . RS o and antimicrobial
- Vibrant social and cultural K ot )

. . R resistance (AMR)
connections to food systems o o
- Citizen agency and participation .:' ‘.”
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:... .‘0

PATHWAY 4

Environmental
contamination and

Physical determinants

- Healthy and safe places to live and work

. - Access to affordable, safe, nutritious and
‘e culturally foods

* « Access to education/literacy

% - Access and availability of health care
. services (including preventative health)

* .‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PATHWAY 3 .
Unsafe and -
adulterated foods
~ OBl Commercial determinants
K .:. - Marketing (advertisement,
&~ promotion and sponsorships)
L4
o - Biased industry funded research

"IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

HEALTH DETERMINANTS EEEEEEEEEEEEEEEEEN FOOD SYSTEMS EEEEEEEEEEEEEEEEEN



Challenges

Systemic challenges for the food
system must be addressed
simultaneously for the system to
be considered sustainable.

G. D’Angelo BIO-413 Planetary Health

Nutritious Food for All

1. Reducing overall food demand

2. Progressively shifting to lower-impact, less-resource-
intensive food sources

3.Ensuring that scarce resources (land, water) are
allocated to food production as a priority over non-
food uses

4. Improving economic access to food

5.Improving farmer productivity in the developing
world



Planet Boundaries

1. Reducing impact of existing agricultural, fishing, and
aquaculture practices (e.g, applying conservation
measures, phasing out damaging fishing practices)

2. Placing limits on system expansion and intensification,
C h ad I Ie nges particularly when addressing global yield gap (e.g.,
reducing arable land expansion, and if necessary
directing it towards marginal lands, enforcing fisheries
quotas more effectively)

Systemic challenges for the food
system must be addressed
simultaneously for the system to
be considered sustainable.

3.Investing In the development of new sustainable
agricultural and aquaculture techniques (e.g., organic
cultivars, agroecological practices, alternative fish
feeds, etc.)
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Challenges

Systemic challenges for the food
system must be addressed
simultaneously for the system to
be considered sustainable.
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Supporting Livelihoods

7 8% oF POOR PEOPLE
LIVE IN

A
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AND WORK MAINLY IN AGRICULTURE.
THEY MUST BE LIFTED OUT OF POVERTY



Discussion
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