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Sustainable diets (FAO, 2010)
DEFINITION OF SUSTAINABLE DIETS
“ Sustainable Diets are those diets with low environmental impacts
which contribute to food and nutrition security and to healthy life
for present and future generations.
Sustainable diets are protective and respectful of biodiversity and
ecosystems, culturally acceptable, accessible, economically fair and
affordable; nutritionally adequate, safe and healthy, while optimizing
natural and human resources. “
NTERNATIONAL SCIENTIFIC SYMPOSIUM
BIODIVERSITY AND SUSTAINABLE DIETS
UNITED AGAINST HUNGER
3-5 NOVEMBER 2010 , FAO HEADQUARTERS, ROMA
and FAO publication, 2012.

Towards sustainable diets and food systems
An urgent need to face increasing problems:
food security, nutrition-related diseases and ecological damages

Sustainable food production

High food quality-safety

for
Humankind
&
Planetary Health
The UN
« One Health » concept

Sustainable food consumption

The organic food consumers
•

Encouraging knowledge was available regarding the high nutritional value (+ antioxidants or PUfatty acids) and safety (much less chemical pesticides and nitrate)
of organic food (see reports and meta-reviews since 2010).

•

Consumers of organic food are markedly rising, but
only small-scale studies described the profiles of organic consumers,
actual food and nutrient intakes or diet-related health indicators.

• To fill this gap (ref public health and diet sustainability) .… with my
colleagues, we aimed to use the Nutrinet-Santé Cohort study to provide
large-scale relevant scientific evidences !

The French NutriNet-Santé cohort study
by EREN team-Univ Paris 13
S. Hercberg
et adults
al.
A web-based prospective
study in
aiming
• To investigate the relationships between nutrition, lifestyle and
health outcomes in a large adult cohort.

• To study the role of various determinants of dietary behaviours
and nutritional status, and their interactions.

The NutriNet-Santé study
•

Web-based prospective cohort study since 2009

•

Follow-up : 2009 + 10 years, Recruitment : 5 years

•

Volunteers aged ≥ 18 years
To date (2021): 170 000 subjects in the cohort

•

Dedicated secure HTML interface for web-based questionnaires
(www.etude-nutrinet-sante.fr)

•
•

Biochemical samples and clinical examination in a subsample
(> 20 000 subjects for blood and urine)

•

Registration of health outcomes and validation

•

Setting a data base and adding
environment, pesticides residues, cost)

other

data

(processing,

Baseline questionnaires (yearly update)
Diet
(3 x 24h records)

Socio-demographic,
economic and lifestyle

Physical activity and
sedentary behaviour (IPAQ)

Anthropometric data
and self-perception

Health
(personal and family)

The Bionutrinet project
within the French NutriNet-Santé cohort
(with public financial support)
To describe organic food consumers and investigate the
relationships with dietary pattern, food pesticide exposure, health outcomes,
purchase cost, impacts on resources (land, energy use) and environment
(GHGEs).
State of the art statistical data treatments or modelings.

22 scientific publications (2013-2021)

RESEARCH ON FRENCH ORGANIC CONSUMERS
Coordinator : Emmanuelle KESSE-GUYOT, EREN
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2014- 22 …
Scientific publications:

Launch of the 1st
questionnaire/16
food groups &
organic foods-3
levels + Nutrinet
data

1st scientific
publication
(PlosOne)
using Nutrinet data

2nd Food Frequency
Questionnaire264 food items &
5 organic levels
(0, 25, 50, 75-100%)

+ Nutrinet data

24 (2015-22): BJN, PHN,
Nutrients, EJN, Front Nutr,
JAMA, AJCN, EJE, IJE, Nature
Sustainability,…
…others on diet sustainability
(JCP, Clim Change, AJCN,
EJN, Nature foods), …

Description of clusters
Lifestyle
Regular consumption of organic food vs
NO is associated with :
•
•
•
•
•
•

Being a women
Less very-low income
Less report of restrictive diet
Higher education level
No smoking
Higher level of physical activity

→ healthier life-style profiles
Kesse-Guyot et al, PlosOne, 2013
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Baudry, et al, Public Health Nutr, 2016

Organic diet
Data from the NutriNet-Santé study
Dietary intakes (n= 28 400-53 400) :
Intakes of all foods of plant origin increase with the contribution of organic foods to the diet
while a reverse trend was identified for meat and dairy products, cookies and soda.

> Organic consumers have a plant-based diet
The diet quality scores sig. increased with organic food consumption (mPNNS-GS/RDI,
PANDiet/Rnutrients):
Nutrient intakes (n= 53 400) : daily intakes of most important nutrients and fibres are
sig. higher with the highest organic food consumption
(PUFA, PUFA n-3; Vit C, E, B9, B-car; Mg, Fe; Fibres)

-> Organic consumers have a better/healthier diet.
Kesse-Guyot et al, PlosOne, 2013; Baudry, et al, Public Health Nutr, 2016

Pesticide exposure in low and high organic consumers
▪ Selection (nested-study) of 150 organic consumers (mean
proportion of organic food in the diet=67%) and 150 non-organic
consumers (mean proportion of organic food in the diet= 3%),
matched on all characteristics and consumption of food groups.
▪ Analysis of pesticide residues (metabolites) in urine, markers of
organophosphates and synthetic pyrethroids exposure.
0,5

microg/g
crEatinine

0,4
0,3
0,2

*

0,1

#

CONV
CONV.
BIO
ORG

Baudry et al.
J Exp Sci Env Epid 2018

*#

0

OP métab

PYR métab

An organic-based diet reduce exposure to OP and PYR.
These findings are in line with those from other studies carried out in adults (4) and children (3).
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Organic food consumption patterns
in France
Impact of organic food consumption pattern
on risks for pathologies

Organic diet and overweight and obesity 1
A pioneer observational cross-sectional study
n= 54 300 , 77% women, mean age 46y
A high consumption of organic foods is sig. associated with a
marked reduction (- 36 to - 62 %) of overweight and obesity
in females & males (after adjustments on confounders).
(Kesse-Guyot E,…, & Lairon D; PlosOne, 2013) women, mean
age=45y)
y
n.

Also observed in Germany (2015) and USA (2020)

Organic diet and overweight and obesity 2
(n= 62 200, 77% women, 3-year follow-up)
A first prospective study
women,
age=45y)
After
a 3.1mean
y mean
follow-up of 62 200 adults :
y highest level of organic food consumption (Q4: mean 70 %)
the
n.
reduces
overweight by 23 % and obesity by 31 % (both genders)
(after adjustments for confounder:, lifestyle, diet, exercise, …)
1,2
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A strong protective effect of consumption of
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Organic diet and metabolic syndrome (CVD risk)
(n= 8 174)
The highest consumption of organic foods (mean 62%)
is sig. associated with a marked reduction by - 31 %
of risk of metabolic syndrome (freq. 12.1% vs 20.7%)
(a major CVD risk factor associating obesity, hypertension, and
disregulation of glucose and lipid metabolism) in both genders.

(Baudry, Eur J Nutr 2017)

A strong protective effect of consumption of organic food
on the risk of developing cardio-vascular risks

Organic diet and Type2 Diabetes
A first prospective study

(N = 32 800, mean age = 53 y, 76% women)
After a 4 y follow-up, 293 incident cases of T2D were identified.
The most important organic food consumers (Q5: > 56% organic foods)
have a - 35% risk of developing a Type2 Diabetes, especially women,
compared to Q1 (about none).
(after adjustments for numerous confounding factors :
lifestyle (physical activity, smoking status,
alcohol consumption) and nutritional quality of the diet)

Kesse-Guyot et al, J Behav Nutrition…, 2020
- 35%
Observed in USA, Sun et al, 2020 :T2D risk -20/-24%

Organic food consumption and Cancers: all cancers rates
Q4 (mostly organic) versus Q1 (no organic)
n= 70 192; 78% women, age m = 44 y; follow-up 4.6 y
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Each increment of 15% in the proportion of organic food in the diet
was associated with 8% lower risk of cancers.
Baudry et al., 2018, JAMA Int Med

Organic food consumption and Cancers: cancer types
Q4 (mostly organic) versus Q1 (no organic) by types)
n= 70 192; 78% women, age m = 44 y; follow-up 4,6 y
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BioNutrinet Study:
Food Pesticides exposure and pathologies ?
Follow-up of n= 13 149 postmenauposal women, m. age 44 y, for 4.8 y:
? Occurrence of new breast cancers.
Follow-up of n= 33 013 adults, m. age 53 y, for 5.95 y:
? Occurrence of new type 2 diabetes
Calculation of exposures to 25 active substances used in EU plant-protection products (using a
pesticide-residue database accounting for farming practices, from Chemischesund Veterina¨ runtersuchungsamt
Stuttgart, Germany).
Establishing of exposure profiles as pesticides residues mixes (non-negative matrix factorization)
and adjustments for confounders.

Results :
- Lowest exposure to a synthetic pesticides mix (but to Spinosad or pyretrins) was associated
with a significant reduction of risk of breast cancer or type 2 diabetes,
- Highest exposure to a synthetic pesticides mix was associated with a significant increase
of risk of breast cancer or type 2 diabetes (mostly women).
Lower exposure to pesticides mix can explain the lower pathologies occurrence under organic diet.
Rebouillat et al, Int J Epidemiol, 2021 & Environ Health, 2022

Organic food consumption
and allergies in children
• A study of 14, 893 children, 5-13 y, from 5 North-european countries.
The study showed that children from Steiner schools (mostly biodynamic foods) show :
- 27 % allergic sensitization and
- 31 % rhino-conjonctivitis (Stat. significant),
than those from conventional schools (with an ordinary diet).
Alfven et al., Allergy, 2006

• A 2 y follow-up of 2764 newborns in the Netherlands.
The study showed (after adjustments on confounders) that young kids eating :
- organic dairies (vs no) have - 36 % eczema (Stat. significant)
- organic meats (vs no) have - 29 % eczema (borderline significant).
Kummeling et al., Br J Nutr, 2008
22

Plant-based &

Diet and Health : key points of French diet Guidelines-PNNS-4 (2019)

Fruits and vegetables
Nuts (unsalted)
Legumes
Whole-grain and partly refined grains
Dairies and cheeses(2 P/ j)
Red meat(≤ 70 g/j)
Processed meat (≤ 20 g/j)
Sugared products, Salt
Added fats: favor plant oils

Fruits, vegetables, cereals, legumes :
« To favor those organically produced »,
to reduce exposure to pesticides.
25

Modeled Adherence to new French Dietary
guidelines,2019): from Q1 (lowest) to Q5 (highest)
N= 28,240, 75.6% women, mean age = 50y

 Adherence to PNNS-GS2 :
-  meats and ready to eat
meals, alcohol, dairies and
butter
 fruits and vegetables,
veg oils, soja/legumes and
whole-grains

% Organic:
Q1=8%,
Q2=18%,
Q3=25%,
Q4=34%,
Q5=51%
Kesse-Guyot et al, Nature Sustainability, 2020

Hippocrates, 400 BC
“Should your diet be your first medicine“
“ Positive health requires a knowledge of man’s primary
constitution (today’s “genetics”) and of the powers of various
foods, both those natural to them and those resulting from
human skill (today’s processed food).
But eating alone is not enough for health. There must also be
exercise, of which the effects must likewise be known.
The combination of these two things makes regimen,
when proper attention is given to the season of the year,
the changes of the winds, the age of the individual and
the situation of his home. “

