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Poor Diets are the Leading Risk Factor 
of the Global Burden of Disease

12 2018 GLOBAL NUTRITION REPORT 

The current burden of 
malnutrition is unacceptably high

We have never been better 
equipped to end malnutrition

We must act now 
or risk reversal of the 
gains we have made

And progress to date is simply not good enough

Overweight children

38.3 million

Wasted children

50.5 million

Stunted children (aged 0–59 months)

150.8 million in total

5.6%
7.5%

22.2% of children globally

We now know more 
than ever about what 
policies work

We have new and better 
data, some of which is 
a game changer for 
tackling malnutrition

There is strong political 
will in many countries, 
which we have a duty 
to translate to action

Five critical 
steps

1: Break down silos and 
develop comprehensive 
programmes

3: Scale up and 
diversify financing 
for nutrition

2: Prioritise and invest 
in the data needed 
and capacity to use it

5: Improve the targets 
and commitments 
that are driving actors

4: Focus on healthy 
diets to drive better 
nutrition everywhere

... but we have 
an unprecedented 
opportunity to get 
back on track

Eight key nutrition 
indicators are off 
course at the 
global level ...

Anaemia

Adult
overweight

Adult
obesity

Adult high
blood pressure

Childhood
stunting

Childhood
wasting

Childhood
overweight

Salt intake

Every country 
in the world 
is affected by 
malnutrition

At least a single burden

At least a double burden

A triple burden

Countries with a burden of at least one 
of: childhood stunting, anaemia in adult 
women, overweight in adult women

For sources and full notes, please see 2018 Global Nutrition Report, figures 2.2 and 2.9. (The map differs from that presented 
in the chapter by including datasets for countries that do not have data for all three forms of malnutrition.)

Source: 2018 Global Nutrition Report
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FIGURE 2.3 
Global prevalence of obesity (BMI ≥30) among adults aged 18 years and over, 2000–2016  

Source: NCD Risk Factor Collaboration.

Obesity, anaemia and underweight each have 
major implications for women’s health as 
well as the nutritional and health status and 
capacity of their children.22 Figure 2.4 shows the 
increase of anaemia and overweight (including 
obesity) among women. While underweight is 
declining slightly, it is not significant (to 9.7% of 
women) and underweight among adolescent 
girls has increased from 5.5% in 2000 to 5.7% 
in 2016.23 Globally, women have shown a 
higher prevalence of overweight and obesity 
compared with men every year since 2000. 

Where malnutrition in all 
its forms exists
Looking deeper at disaggregated figures, 
stunting is most prevalent in low and lower-
middle-income countries: 37.8 million children 
affected are in low-income countries where 
the daily average income is less than $2.80 
per person per day.24 Another 101.1 million 
children are in lower-middle-income countries 
where incomes are less than $11 per person 
per day. Both the number of people affected 
(37.0 million) and highest prevalence of 
wasting (11.5%) occur in lower-middle-income 
countries and are lowest (0.5 million and 0.7% 
respectively) in high-income countries. 
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Americans are not meeting dietary 
recommendations

(NHANES	data)
Source: National Health and Nutrition Examination Survey

Dietary Intake of Americans Doesn’t 
Meet Recommendations  
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Food Production Places Greater Stress 
on Ecosystems than any Other Human 
Activity 
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Food Production is Critically Dependent 
on Multiple Ecosystem Services 

Source: https://wle.cgiar.org
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Ahmed et al. Conservation Letters 6, 28-36 (2013)

Diversified Agricultural Systems can Support 
Environmental and Human Health

>218 mg TCC / g tea 86 mg TCC / g tea

Total Catechin Content (TCC)  

(a) (b)

p < 0.0001 



Much of What is Produced is Wasted
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SFBS 499 and NUTR 351  
Student Project on Food Waste 

 
 

Three Days of Student 
Food Waste =   

Weight of 2 Adult Bull Elk 
Help Reduce Food 

Waste!
 TAKE WHAT YOU CAN EAT -                     
GET SECONDS IF YOU WISH! 



Global Change Exacerbates  
Food System Challenges
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Crop Quality is Predicted to Shift with 
Climate Change 
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Crop Quality is Already Significantly 
Impacted by Climate Variability 

Figure 3. Effects of Precipitation Variability on Tea Polyphenolic Catechins. Increased precipitation from the spring drought to the
monsoon tea harvest resulted in significantly lower concentrations of (a) epicatechin 3-gallate (ECG), (b) epigallocatechin 3-gallate (EGCG), (c)
epigallocatechin (EGC), (d) gallic acid (GA), (e) gallocatechin (GC), (f) gallocatechin gallate (GCG) as well as catechin (C) and catechin gallate (CG; not
shown). Sampling periods not connected by the same letters are significantly different. Values are means 6 one standard error.
doi:10.1371/journal.pone.0109126.g003

Figure 4. Effects of Precipitation Variability on Total Methylxanthine Concentration. Increased precipitation from the spring drought to
the monsoon tea harvest resulted in significantly lower total methylxanthine concentration (TMC) of tea leaves. Sampling periods not connected by
the same letters are significantly different. Values are means 6 one standard error.
doi:10.1371/journal.pone.0109126.g004

Climate Change Effects on Tea Phytonutrient and Sensory Quality

PLOS ONE | www.plosone.org 6 October 2014 | Volume 9 | Issue 10 | e109126

Ahmed et al. PLoS One 9 (2014)



>-24.9 mg TCC / g tea -32.2 mg TCC / g tea

Change in secondary metabolite concentrations between  
Spring and Monsoon harvests

(a) (b)

p < 0.0001 

Sustainable Diversified Agriculture Can Mitigate 
Climate Change Effects on Crop Quality



Sustainable Food Systems 

Source: https://www.esdw.eu
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Sustainable Diets

Sustainable diets are healthy 
diets from sustainable food 
systems that advance the 

human condition and conserve 
ecological resources in socially 

acceptable ways. 

Source: The EAT-Lancet Commission on Food, Planet, Health



The Food Environment is the Consumer 
Interface with the Food System

Source: https://www.glopan.org/nutrition

Sustainable diets are 
the results of a 

consumer’s food 
choices within the 
food environment. 

The food environment 
influences the 

availability, 
affordability, 

convenience, and 
desirability of food.



Individuals interact in the food environment to make 
food choices based on personal / cultural factors  

(preferences, income, knowledge, values, time etc.) 

Not all Food Environments Support 
Sustainability 



Food Environment Disparities based on 
Rurality

Affordability DesirabilityAvailability Convenience





Indigenous Yunnan food environments



Biodiversity of the Natural Food 
Environment is Linked to Dietary Diversity 



Food 
Environments 
are Changing 







Changes in Food Availability 17A C T I O N  A R E A  1

Table 1. TOP TEN SPECIES IN TERMS OF THEIR INCREASE IN ABUNDANCE IN NATIONAL FOOD SUPPLIES, 1961 TO 2009 

Crop* Increase in relative abundance and contribution to calories (rank) Change in spread (rank) Risk category 

Soybean
Palm oil
Sunflower
Wheat
Rape and mustard
Rice
Sweeteners
Vegetables
Cacao beans
Treenuts

1
2
3
4
5
6
7
8
9

10

2
5
3

35
6

15
4
-

17
26

Harmful**
Harmful
Neutral
Neutral
Neutral
Neutral
Harmful
Protective
Neutral
Protective

Notes: 
* These top ten species are ranked in terms of increase of spread (Khoury et al. 2014), and dietary risk (Murray 2014). Khoury et al. (2014) did not analyze animal-source foods. The geographic 

spread is defined as the change over time in a country’s food supply in each year; a higher number indicates less change in geographic spread relative to other crops. 

**Soybeans themselves would be in the “protective” risk category, but the increase in their production is mostly for livestock feed to produce red meat destined for middle- and high-income 
countries, which is classified as “harmful” with relation to the global burden of disease.

Sources: Derived from Figures 1A and 1B in Khoury et al. (2014) and Murray (2014).

SUSTAINABLE, RESILIENT 
FOOD SYSTEMS AND DIETS 

Food systems and diets can be characterized on the basis of 
their sustainability, including environmental, economic, socio-
cultural, and human health dimensions (Gussow and Clancy 
1986; Johnston, Fanzo and Cogill 2014). Sustainable food 
systems can be defined as the complex interconnected web of 
resources, people and processes that encompass all aspects 
involved in providing adequate and desirable nourishment 
for human health while maintaining the ecological integrity 
of natural resources, as well as supporting socio-cultural 
and economic factors. Resilience refers to the capacity 
of a system to absorb disturbance and re-organize while 
undergoing change so as to maintain the same function, 
identity and feedbacks (Walker et al. 2004). A resilient food 
system is one that supports sustainability by absorbing shocks 
such as climate variability and price fluctuations while still 
providing healthy food to nourish people. 

Drawing from the multi-faceted concept of sustainability, 
sustainable diets are defined as those that support nutrition 
and environmental outcomes while also encompassing the 
economic, cultural and socio-political aspects of sustainability 
(Johnston, Fanzo and Cogill 2014). Jones et al. (2016) 
identified over 30 facets of sustainability that have been 
discussed in the literature on sustainable diets. The most 
commonly measured were GHG emissions, followed by 
land use, consumption of animal-source foods, diet quality, 

energy use, and water consumption involved in producing and 
processing foods (Jones et al. 2016). Other less frequently 
measured characteristics included social justice, animal 
welfare, biodiversity and cultural appropriateness.

These multiple facets of sustainability imply not just dietary 
choices, but also a more systemic approach than can or 
would usually be taken by individuals. A diet is something 
consumed by an individual, while a food system covers all 
activities and institutions from production to consumption.  
Similarly, sustainable diets imply consumption choices by 
individuals, and a sustainable food system involves food 
production, processing, distribution, consumption and waste 
management and all the steps in between. Given the differences 
in scales of diets and food systems, it is important to design 
action steps that can be taken at both the individual (diet) 
and policy and production (food system) levels.

SUSTAINABLE DIETS: WHAT 
STEPS INDIVIDUALS CAN TAKE  
Sustainable diets are by definition healthy diets as human 
health and nutrition are core parts of sustainability. Dietary 
guidelines, in general, are a good starting point for sustainable 
diets; they are designed to ensure health and are generally 
aligned with two other rules of thumb for sustainable diets: 
a diversified, largely plant-based diet, and low consumption 
of ultra-processed foods. 

Source: Herforth et  al. 2017 (UNSCN)



Changes in Food Affordability



Changes in Food Convenience 



Changes in Food DesirabilityFoods 2019, 8, 50 11 of 19

Foods 2018, 7, x FOR PEER REVIEW  11 of 19 

 

 
Figure 3. Linear relationship between the apple snack food selection and consumption. 

Table 7. Results from the selection and consumption data originally recorded in grams and calculated 
into a percentage of a serving as specified on the product packaging. 

Snack Food 
Item 

Processing 
Category 

Results  Serving Size 

Apple  Unprocessed 

x Mean of 70.5% of a serving 
selected  

x Mean of 53% of a serving 
consumed  

Both: 4 slices or ½ an apple or 
84 grams 

Dried Apple 
Minimally 
Processed 

x Mean of 56.3% of a serving 
selected  

x Mean of 40.1% of a serving 
consumed 

Bare: ½ cup or 18 grams 
 

UNFI: ½ cup or 30 grams 

Apple Sauce Processed 

x Means of 87.6% of a serving 
selected  

x Mean of 72.2% of a serving 
consumed 

Both: ½ cup or 118 grams 

Fruit Snacks  Ultra-Processed 

x Mean of 202.1% of a serving 
selected  

x Mean of 186.7% of a serving 
consumed 

Western Family: one bag: 27 
grams 

Welch's: one bag: 24 grams 

3.3. Snack Food Preferences 

Student preference was calculated using the survey results and a coding scale where 0 = did not 
try, 1 = tried it, 2 = liked it, and 3 = loved it. Therefore, when all the survey results were combined on 
JMP for each snack food item or processing level, a mean closer to three exemplified higher subject 
taste satisfaction while a mean closer to 0 exemplified lower subject taste satisfaction. The students 
enjoyed the taste of ultra-processed snack foods (mean of 2.72 with a standard deviation of 0.66) 
significantly more (p < 0.0001) than other processing levels including the processed snack foods (mean 
of 2.48 with a standard deviation of 0.89), minimally processed foods (mean of 1.92 with a standard 
deviation of 1.0), and unprocessed foods (mean of 2.32 with a standard deviation of 0.9). In 
accordance with the selection and consumption results, satisfaction increased moving upward on the 
processing continuum, except when comparing the unprocessed and minimally processed categories 
(Figure 4). More specifically, for the unprocessed snack food option, 6.2% of the students did not try 

Figure 3. Linear relationship between the apple snack food selection and consumption.

Table 7. Results from the selection and consumption data originally recorded in grams and calculated
into a percentage of a serving as specified on the product packaging.

Snack Food Item Processing Category Results Serving Size

Apple Unprocessed • Mean of 70.5% of a serving selected
• Mean of 53% of a serving consumed

Both: 4 slices or 1
2 an apple or

84 grams

Dried Apple Minimally Processed • Mean of 56.3% of a serving selected
• Mean of 40.1% of a serving consumed

Bare: 1
2 cup or 18 grams

UNFI: 1
2 cup or 30 grams

Apple Sauce Processed • Means of 87.6% of a serving selected
• Mean of 72.2% of a serving consumed Both: 1

2 cup or 118 grams

Fruit Snacks Ultra-Processed • Mean of 202.1% of a serving selected
• Mean of 186.7% of a serving consumed

Western Family: one bag: 27 grams
Welch’s: one bag: 24 grams

3.3. Snack Food Preferences

Student preference was calculated using the survey results and a coding scale where 0 = did not
try, 1 = tried it, 2 = liked it, and 3 = loved it. Therefore, when all the survey results were combined on
JMP for each snack food item or processing level, a mean closer to three exemplified higher subject
taste satisfaction while a mean closer to 0 exemplified lower subject taste satisfaction. The students
enjoyed the taste of ultra-processed snack foods (mean of 2.72 with a standard deviation of 0.66)
significantly more (p < 0.0001) than other processing levels including the processed snack foods (mean
of 2.48 with a standard deviation of 0.89), minimally processed foods (mean of 1.92 with a standard
deviation of 1.0), and unprocessed foods (mean of 2.32 with a standard deviation of 0.9). In accordance
with the selection and consumption results, satisfaction increased moving upward on the processing
continuum, except when comparing the unprocessed and minimally processed categories (Figure 4).
More specifically, for the unprocessed snack food option, 6.2% of the students did not try it, 10.3% tried
it, 27.8% liked it, and 55.7% loved it. For the minimally processed snack food option, 9.3% of the
students did not try it, 26.8% tried it, 26.8% liked it, and 37.1% loved it. For the processed snack food
option, 5.2% of the students did not try it, 11.3% tried it, 13.4% liked it, and 70.1% loved it. For the
ultra-processed snack food option, 3.1% of the students did not try it, 2.1% tried it, 14.4% liked it, and
80.4% loved it. The highest percentage was found for subjects who loved fruit snacks (80.4%) and the
lowest “loved it” result was found for the dried apple chips (37.1%). These numbers are listed below
in Table 8.

Source: Svisco et al. 2019
Source: Lischka et al. 2014 
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consumption	of	ultra-processed	foods;	and	(iii)	consumption	of	other	foods	that	are	culturally	appropriate	and	
desired	to	meet	energy	and	nutrient	needs	(Herforth	2016).	

	
	

Component	 Characterization		 Metrics	
Plant-based	foods	 Consumption	of	plant-based	foods	including	fruits,	

vegetables,	legumes,	nuts,	and	seeds	versus	
consumption	of	animal-source	foods	(including	meat	
and	dairy)	as	part	of	a	diet	with	adequate	consumption	
of	calories	and	protein.	

Survey	data	of	
dietary	intake;	
Food	balance	
sheet	data;	
Healthy	Eating	
Index;	Dietary	
Diversity	Scores		

Dietary	diversity	 Consumption	of	a	diverse	range	of	foods	in	different	
food	groups	that	support	healthy	diets.	

Survey	data	of	
dietary	intake;	
Dietary	Diversity	
Scores	

Dietary	quality	 Consumption	of	high-quality	foods	including	nutrient-
dense	foods	and	those	rich	in	phytochemicals	such	as	
superfoods	and	seasonal	foods	as	part	of	diet	that	has	
adequate	consumption	of	calories	and	protein.	

Healthy	Eating	
Index;	Plate	
Waste	
measurement			

Limitation	of	energy	
and	ultra-processed	
foods	

Diets	that	have	reduced	portion	sizes	and	caloric	intake	
including	low	consumption	of	ultra-processed	foods	
that	are	high	in	sugars,	fats,	and	salts;	reduced	
consumption	of	sugar-sweetened	beverages;	and	
decreased	consumption	of	processed	meats.	

Survey	data	of	
dietary	intake;	
Healthy	Eating	
Index	

Food	safety	 Diets	comprised	of	safe	foods	including	those	without	
pathogens.		

Pathogen	colony	
counts;	Toxicity	
tests	

	
4.2	Environmental	dimension.	The	environmental	(or	ecological)	dimension	of	sustainable	diets	comprises	of	
components	linked	to	addressing	the	environmental	challenges	of	the	food	system	including	loss	of	biodiversity,	
green-house	gas	emissions,	unhealthy	agricultural	management	practices,	intensive	water	and	energy	use,	and	
land	use.	The	environmental	dimension	of	sustainable	diets	address	how	food	is	produced.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Nutrition	and	health	dimension	of	sustainable	diets	
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Environmental	dimension	of	sustainable	diets	

Component	 Characterization		 Metric	
Biodiversity		

	
Diets	that	support	biodiversity	in	the	food	system	including	
through	consumption	of	diversified	foods;	foods	sourced	
from	diversified	farms;	and	foods	produced	in	ways	that	do	
not	endanger	the	survival	of	other	organisms.	

Shannon	Weiner	Index		

Ecosystem	
services		

Diets	that	support	ecosystem	services	during	food	
production	including	pollination,	fertility,	and	nutrient	
cycling	such	as	those	from	farms	with	low	pesticide	use.		

Water	quality;	Bee	
counts	

Soil	health	and	
agricultural	
management	
practices	

Consumption	of	foods	that	support	soil	organic	matter	and	
healthy	agriculture	including	organic	food,	free-range,	and	
diversified	farming;	management	practices	that	prevent	
eutrophication.	

Soil	Organic	Matter;	
Life	Cycle	Analysis	

Efficient	resource	
use	including	
water,	energy,	
and	land		

Diets	based	on	foods	that	make	efficient	use	of	natural	
resources	including	water,	energy,	and	land;	this	includes	
reduced	use	of	synthetic	fertilizers	and	reduced	food	waste.	

Life	Cycle	Analysis;	
Ecological	Footprint;	
Total	per	capita	land	
requirements;	Water	
footprints	of	crops;	
Land	use;	Energy	use;	
Food	waste	
measurements	

Low	greenhouse	
gas	emissions		

Diets	that	include	the	procurement	and	consumption	of	food	
low	in	greenhouse	gas	emissions;	have	low	carbon	
footprints,	or	are	carbon	neutral;	have	low	food	miles;	are	
local,	seasonal,	and	purchased	through	direct	trade	such	as	
farmers’	markets.		

Life	Cycle	Analysis;	Per	
capita	GHGEs;	
Agriculture-	and	
distribution	related	
NH3,	CH4,	N2O	
emission	factors	
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Socio-economic	dimension	of	sustainable	diets	

Component	 Characterization		 Metric	
Food	traditions	

	
Diets	that	include	foods	that	are	part	of	cultural,	
religious,	community,	and	family	traditions.		

Surveys	

Flavor	and	cultural	
preferences	

Diets	that	include	foods	that	meet	personal	
preferences	based	on	flavor	and	culture	including	
foods	that	are	local	and	seasonal	and	those	
purchased	through	direct	trade	such	as	farmers’	
markets.	

Surveys;	Choice	
experiments		

Equity		 Diets	that	support,	and	are	supported	by,	equity	in	
the	food	system	based	on	gender,	class,	race,	
livelihoods,	and	distribution,	among	other	factors.				

	

Surveys;	Household	
food	expenditures	

Food	environment	access		 Diets	that	are	supported	by	food	environments	
that	provide	access	to	healthy	food	that	is	
available,	affordable,	convenient,	and	desirable;	
this	includes	foods	that	have	transparent	and	
understandable	labels.		

ProDes;	NEMS;	Cost	
of	Diets;	Food	
environment	
observations		

Food	sovereignty	 Diets	that	support	and	are	supported	by	education,	
skills,	empowerment,	and	safe	advertising	(that	
which	does	not	encroach	on	children	through	
unfair	means).		

	

Surveys	
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