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Good afternoon. Before I begin the formal part of the presentation, I’d like to make a few introductory remarks.
  
If you printed the Powerpoint handout, you’re probably wondering, perhaps a bit anxiously, how I’m going to cover more than 50 slides in 15 minutes. Well, I’m not even going to try. 
  
I’ve provided extra content (about ½ the slides) between sections I will be discussing.  After today’s session, you can explore this bonus material, if you desire.
  
The extra content includes Web links. If you run the Powerpoint presentation on your computer, you can go directly and immediately to the Web sites for more information.
    
Finally, after the weekend I’ll upload to my personal web site a PDF version of this presentation with speaker’s notes. I hope it will fill some of the gaps.
 
Now let’s begin.
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Is it the "best" choice?

Vancouver Coastal Health, Vancouver General Hospital

“Organic Food: Is it the ‘best’ choice?” 
 
This is the short version of the question on the next slide:



Is an organic food system...

Healthiest?

“Greenest” 
(most environmentally sustainable)?(most environmentally sustainable)?

Fair & Kind?

Accessible & Affordable? 

Is an organic food system...

Healthiest?

“Greenest” 
(most environmentally sustainable)?
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(most environmentally sustainable)?

Fair & Kind?

Accessible & Affordable? 

Compared with food produced by conventional agriculture,
 
Is organic food the best way for all people everywhere to nourish themselves healthfully, safely, sustainably, fairly and humanely?
 
�





Organic Food: 
An Information Sampler

Organic Food: 
An Information Sampler
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To help us answer “is organic best?” questions, I’m sharing with you an information sampler on organic food.  

If you have novice knowledge in organic agriculture (OA), I hope today’s talk will give you basic information and inspire you to learn more.
  
If you have expert knowledge in OA – and I suspect a few of do, particularly in issues related to food security – I hope I’ve found at least one new resource for you. And please feel free to share knowledge during the Q & A session.
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Challenges & Opportunities for Dietitians*
References & Resources
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Concepts of Organic Agriculture *
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Challenges & Opportunities for Dietitians*
References & Resources
Question & Answer Session *

Here’s the outline. The asterisk symbol indicates I’ll be discussing the section. Other sections are for you to explore, if you desire, after today. 



Organic 
Agriculture  
Concepts
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FAO Glossary on 
Organic AgricultureOrganic Agriculture

Web link to Glossary http://www.fao.org/organicag/oag
---------------------------------------------------------------------------------

FAO Glossary on 
Organic Agriculture
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Organic Agriculture

http://www.fao.org/organicag/oag-glossary/en/
---------------------------------------------------------------------------------

The FAO Glossary on Organic Agriculture helped me understand fundamental OA terms, such as “accreditation”, “certification”, “biodiversity”, “ecological agriculture”, “sustainability” as well distinguish between similar terms. For a glossary, it is actually quite interesting reading!



Definition
Organic agriculture -

...is a production system that sustains the 
ecosystems & people, 

...relies on ecological processes, biodiversity & cycles 
adapted to local conditions, rather than the use of inputs with adapted to local conditions, rather than the use of inputs with 
adverse effects,

...combines tradition, innovation and science
shared environment & promote 
quality of life for all involved.

IFOAM | Definition of Organic Agriculture
http://ifoam.org/growing_organic/definitions/doa/index.html

...is a production system that sustains the health of soils, 

ecological processes, biodiversity & cycles 
, rather than the use of inputs with 
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, rather than the use of inputs with 

tradition, innovation and science to benefit the 
& promote fair relationships & a good 

IFOAM | Definition of Organic Agriculture
http://ifoam.org/growing_organic/definitions/doa/index.html

I looked to the International Federation of Organic Agriculture Movements (IFOAM) for an authoritative definition of OA. Here is it, slightly reformatted and with key concepts in bold.
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This Wordle (word diagram) depicts key terms in the definition.



Principles

Organic agriculture is based on the principles of:

health

ecologyecology

fairness

IFOAM | The Principles of Organic Agriculture
http://ifoam.org/about_ifoam/principles/index.html

is based on the principles of:

ecology

10

ecology

fairness

care

IFOAM | The Principles of Organic Agriculture
http://ifoam.org/about_ifoam/principles/index.html

The Principles of OA, also from IFOAM, complement the definition. Together, the principles and definition express what
OA encompasses and values, rather than what it excludes (i.e., pesticides, hormones, antibiotics, GMOs, synthetic fertilizers). 



Principle of Health

Organic Agriculture should su
soil, plant, animal, human and planet as one & indivisible.

 sustain & enhance the health of 
soil, plant, animal, human and planet as one & indivisible.
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Principle of Ecology

Organic Agriculture should be based on living ecological 
systems & cycles, work with them, emulate them & help 
sustain them.

Organic Agriculture should be based on living ecological 
systems & cycles, work with them, emulate them & help 
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Principle of Fairness

Organic Agriculture should build on relationships that 
ensure fairness with regard to the common 
environment & life opportunities.

Organic Agriculture should build on relationships that 
ensure fairness with regard to the common 
environment & life opportunities.
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Principle of Caring
Organic Agriculture should be managed in a 
precautionary & responsible manner to protect the 
health & well-being of current & future generations & 
the environment.

Organic Agriculture should be managed in a 
precautionary & responsible manner to protect the 

being of current & future generations & 
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Criticisms & Frequent Misconceptions 
about Organic Agriculture: 
The Counter-Arguments

(International Federation of Agriculture Movements), 2008

Free PDF document available to download from this 
http://www.ifoam.org/growing_organic/2_policy/criticisms_misconceptions_main_p
age.php

Criticisms & Frequent Misconceptions 
about Organic Agriculture: 

Arguments
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Compiled by IFOAM 
(International Federation of Agriculture Movements), 2008

Free PDF document available to download from this IFOAM web page:
http://www.ifoam.org/growing_organic/2_policy/criticisms_misconceptions_main_p

While we’re talking about concepts, I thought I’d recommend this IFOAM resource, which is pertinent to this session theme of “facts and myths.” It presents 47 misconceptions & refutes them with counter-arguments supported by evidence with references. 



Organizations
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The next two sections in your handout are “organizations” and “regulations”. Both have a Canadian and British Columbia focus. 
Due to our limited time, I’m not able to cover this material in depth but I did want you to have the information, in the form of slides with titles, brief descriptions and Web links. 



Canadian Organic Organizations
• Canadian Food Inspection Agency (CFIA)

• Canadian Organic Growers (COG)

• Organic Federation of Canada (OFC)

• Organic Trade Association (OTA) in Canada

• Certified Organic Associations of British Columbia 

(COABC) – an example of a Conformity Verification Body

• Organic Agriculture Centre of Canada (OACC)

Regulation Promotion 

Research Education

Canadian Organic Organizations
Canadian Food Inspection Agency (CFIA)

Canadian Organic Growers (COG)

Organic Federation of Canada (OFC)

Organic Trade Association (OTA) in Canada
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Certified Organic Associations of British Columbia 

an example of a Conformity Verification Body

Organic Agriculture Centre of Canada (OACC)

Representation     Trade

Leadership Standards

These are the key Canadian organizations involved in one or more of the activities listed at the bottom of the slide.

Each province and territory has a Conformity Verification Body; I listed COABC as an example.



Canadian Food Inspection Agency, Organic Products
http://www.inspection.gc.ca/english/fssa/orgbio/orgbioe.shtml
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Canadian Food Inspection Agency, Organic Products
http://www.inspection.gc.ca/english/fssa/orgbio/orgbioe.shtml

Canadian Food Inspection Agency (CFIA) 
Organic Products
�The key acts and regulations the CFIA enforces are:
Canada Agricultural Products Act 
Organic Products Regulations, 2009

Information the CFIA provides for the food industry includes:
List of Certification Bodies Providing Services Under the Canada Organic Regime
List of Conformity Verification Bodies
Canada Organic Office - Operating Manual 2008
Canada Organic Regime: Draft Stream of Commerce and Enforcement Policy
Information on the Canada/US Organic Equivalency or Import/Export Agreement
Canada Organic Regime: A Certified Choice
Questions and Answers - Organic Products Regulations 2009
Questions and Answers - Organic Certification of Slaughtering Activities




Members: Farmers, gardeners, processors, retailers, 

Canadian Organic Growers
http://www.cog.ca/

Members: Farmers, gardeners, processors, retailers, 
educators, policy-makers & consumers 

Vision: a sustainable, bioregionally
system.

Farmers, gardeners, processors, retailers, 

Canadian Organic Growers
http://www.cog.ca/
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Farmers, gardeners, processors, retailers, 
makers & consumers 

a sustainable, bioregionally-based organic food 

Canadian Organic Growers (COG) is a national charitable organization ... with members in all regions of Canada. COG is connected to the regions through thirteen regional Chapters, four affiliated organizations, and to the international organic community through membership in the International Federation of Organic Agriculture Movements (IFOAM). 

COG's membership is diverse and includes farmers, gardeners, processors, retailers, educators, policy-makers, and consumers. Not all COG members run certified organic operations, but they share a vision for a sustainable bioregionally-based organic food system. Our members believe that organic food production is the best choice for the health of consumers and producers, for the protection and enhancement of the environment, and for the sustainability of the food production system.

COG works in: 
•All types of agriculture. 
•Communities and culture. 
•National governance of issues relating to agriculture. 

COG serves: 
•Both farmers and market gardeners. Some will be organic already and others are contemplating transition to organic. 
•Consumers or anyone who is interested in feeding and clothing themselves and their families with healthy natural foods and fibers. 
•National and Regional organic organizations through representation, networking and sharing resources. 
•Government by informing and advocating for an organic perspective. 

COG provides leadership in: 
•Environmental improvement linked to agriculture and market gardening. 
•Quality organic food production. 
•Conservation of non-renewable resources in agriculture and market gardening. 
•Sustaining local communities. 
•Providing and distributing information about organic production and distribution methods. 
•Connecting and engaging organic growers and consumers. 
•Promoting and informing consumers of all ages about organic value. 
•National advocacy for organic integrity to government and organizations. 

COG pledges to work through: 
•Respect for the land and future of the earth. 
•Responsible and nurturing stewardship. 
•Respectful interactions based on integrity. 
•Modeling organic agriculture on nature. 
•Sustaining our bodies and minds with nutritious food. 
•Cultivating understanding through education. 
•Nurturing social justice & fair treatment of all. 

Source: http://www.cog.ca/about/about_canadian_organic_growers/



"Organic food production is the best choice
for the health of consumers & producers, 

Canadian Organic Growers

for the health of consumers & producers, 
for the protection & enhancement 

of the environment, & 
for the sustainability

of the food production system."

"Organic food production is the best choice
for the health of consumers & producers, 

20

for the health of consumers & producers, 
for the protection & enhancement 

of the environment, & 
for the sustainability

of the food production system."



Explore COG's extensive services, activities and 
publications: 

Canadian Organic Growers

publications: 

Website Map
http://www.cog.ca/index.php?page=sitemap

Explore COG's extensive services, activities and 
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http://www.cog.ca/index.php?page=sitemap



Organic Federation of Canada

• Organic sector’s stakeholders’ 
official forum 

• Representatives in each CDN 
province & territory

Organic Federation of Canada
http://www.organicfederation.ca/
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Organic sector’s stakeholders’ 

Representatives in each CDN 
province & territory

In November 2006, the Canadian Organic Regulatory Committee voted to formally establish the OFC as an official forum to unite, consult and promote the interests of all stakeholders in the organic sector.

Organic Federations of Canada (OFC) members actively participate in the numerous committees and working groups that develop Canada’s organic standards. 

In its founding statutes, the OFC defined its voting members as follows:

A representative body for the organic industry in each Canadian province and territory. Its members should be democratically elected, with broad representation of the organic sector (producers, distributors, processors, input manufacturers, importers and exporters, certification bodies, the provincial or territorial government).

The OFC’s voting members are thus bodies that represent the Canadian provinces and territories. The OFC has also granted membership to the Organic Trade Association, a representative body for organic trade at the national level (farmers, processors, brokers, wholesalers and retailers). 

OFC voting members Certified Organic Associations of British Columbia (COABC) [+]Going Organic Network of Alberta [+]Saskatchewan Organic Directorate (SOD) [+]Manitoba Organic Alliance (MOA) [+]Organic Council of Ontario (OCO) [+]Table filière biologique du Québec [+]New-Brunswick Working Group/ACORN [+]Prince-Edward-Island Certified Organic Producers Co-operative/ACORN [+]Organic Council of Nova ScotiaNewfoundland-Labrador/ACORN [+]Growers of Organic Food in the Yukon (GOOFY) [+]Organic Trade Association [+] 



Source: excerpts from several pages on the OFC web site, http://www.organicfederation.ca/



COABC Certified Organic Associations of BC

• an umbrella association for certification bodies

• created in 1993 under the Agri
Quality Act of British Columbia to administer the BC 
Certified Organic Program.

COABC Certified Organic Associations of BC
http://www.certifiedorganic.bc.ca 
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an umbrella association for certification bodies

created in 1993 under the Agri-Food Choice and 
Quality Act of British Columbia to administer the BC 
Certified Organic Program.

The Certified Organic Associations of BC (COABC) is an umbrella association for certification bodies which provides certification accreditation and leadership in the development of organic food production throughout British Columbia and Canada. The COABC was created in 1993 under the Agri-Food Choice and Quality Act of British Columbia to administer the BC Certified Organic Program, to ensure program credibility, facilitate domestic and international trade, and to promote the overall growth of the organic food community in BC.
 
COABC is an example of a Conformity Verification Body (CVB).  CVBs assess, recommend for accreditation and monitor the certification bodies that can certify organic products under the Organic Products Regulations, 2009. 

For information on organic certification bodies in other provinces and territories as well as other countries, you can consult The Canadian Food Inspection Agency listings.

Source: excerpts from various pages on the COABC web site, http://www.certifiedorganic.bc.ca 



Selected topics on web site:Selected topics on web site:

Certification | Publications | What is organic farming?
How do I know it's organic? | Why buy organic?
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What is organic farming? | 
Why buy organic?



Vision - Sustainable & science
agricultural systems supporting healthy Canadian 

Organic Agriculture Centre of Canada
http://www.organicagcentre.ca/index_e.asp

agricultural systems supporting healthy Canadian 
communities.

Mission - Facilitate research and education for organic 
producers & consumers to build sustainable 
communities.

Sustainable & science-based organic 
agricultural systems supporting healthy Canadian 

Organic Agriculture Centre of Canada
http://www.organicagcentre.ca/index_e.asp
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agricultural systems supporting healthy Canadian 

Facilitate research and education for organic 
producers & consumers to build sustainable 

“The Organic Agriculture Centre of Canada (OACC) conducts organic farming research and provides knowledge transfer and extension services for organic farmers.

The OACC is committed to education by way of web courses in organic agriculture, organic farming methods, organic field crops, organic pest and weed management, organic livestock production, composting and transition to organic farming.

[On the website] you will find virtual farm tours of organic farms, organic news articles, market information for organic products, local and organic food, organic standards, organic regulations, organic policy, organic events in Canada, organic issues and career opportunities in organic agriculture for students.”

Source: http://www.organicagcentre.ca/




Research in Organic Agriculture
Food & Health
Ecology & Environment

Selected Web Pages

Organic Agriculture in British Columbia

Information for Organic Food Consumers

Organic Gems on the Internet

Research in Organic Agriculture

Ecology & Environment

Selected Web Pages
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Organic Agriculture in British Columbia

Information for Organic Food Consumers

Organic Gems on the Internet



Regulation
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CANADA

Canada Agricultural Products Act R.S., 1985, c. 20 (4th 
Supp.)

Organic Product Regulations, 2009 SOR/2009
http://laws.justice.gc.ca/en/C

http://laws.justice.gc.ca/en/C

CANADA
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Canada Agricultural Products Act R.S., 1985, c. 20 (4th 

Organic Product Regulations, 2009 SOR/2009-176 
http://laws.justice.gc.ca/en/C-0.4/SOR-2009-176

http://laws.justice.gc.ca/en/C-0.4/index.html

The Organic Products Regulations came into effect on June 30th, 2009. The Regulations were made pursuant to section 32 of the Canada Agricultural Products Act. 

The Regulations require agricultural products represented as organic in international and inter-provincial trade, or that bear the federal organic agricultural product legend (or federal logo) to be certified to the revised National Organic Standard.

The Regulations’ purpose is to establish a system by which the Canadian Food Inspection Agency (CFIA), as the competent authority in Canada for organic products marketed in interprovincial, export and import trade, shall regulate the use of the "Canada Organic" agricultural product legend (Legend) and organic claims. 



Canadian General Standards Board
Standards for Organic Agriculture

• General Principles & 
Management Standards

Web link to Standards documents
pwgsc.gc.ca/cgsb/on_the_net/organic/index

Management Standards

• Permitted Substances 

---------------------------------------------------------------------------------

Canadian General Standards Board
Standards for Organic Agriculture
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(PDF) http://www.tpsgc-
pwgsc.gc.ca/cgsb/on_the_net/organic/index-e.html

---------------------------------------------------------------------------------



Canadian Food Inspection Agency,
Canada Organic Regime

Conformity Verification Body

Organic Products 
Regulations

Conformity Verification Body

Certification Bodies

Canadian Food Inspection Agency,
Canada Organic Regime

Conformity Verification Body

Standards
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Conformity Verification Body

The Canada Organic Regime is the Government of Canada's response to requests by the organic sector and consumers to develop a regulated system for organic agricultural products. 
 
The Organic Products Regulations (the Regulations) define specific requirements for organic products to be labelled as organic or to bear the organic agricultural product legend (logo). 
  
The regulations came into effect on June 30, 2009.
 
The Canadian Food Inspection Agency (CFIA) is responsible for the monitoring and enforcing the Regulations. 
  
The CFIA designates Conformity Verification Bodies who in turn, accredit Certification Bodies.
 
The Certification Bodies verify (certify) an agricultural product has been produced according to the methods outlined by the Canadian Organic Standards. http://www.tpsgc-pwgsc.gc.ca/cgsb/on_the_net/organic/index-e.html.
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As of June 30, 2009, any product with an organic claim must comply with the requirements of the Organic Products Regulations.
Only products with organic content that is greater than or equal to 95% may be labelled as: "Organic" or bear the organic logo.
Multi-ingredient products with 70-95% organic content may have the declaration: "contains x% organic ingredients." These products may not use the organic logo and/or the claim "Organic".
Multi-ingredient products with less than 70% organic content may only contain organic claims in the product's ingredient list. These products may not use the organic logo.
Certified organic products must also bear the name of the certification body that has certified the product as organic.
List of Accredited Certification Bodies

Organic products sold within the province of origin are subject to provincial organic regulations, the Consumer Packaging and Labelling Regulations and the Food and Drug Regulations. The provinces of Quebec and British Columbia have organic certification systems in place, while other provinces are considering developing their own system. Owners of products bearing organic claims are expected to demonstrate that the product is organic. All organic products bearing the organic logo or represented as organic in interprovincial and international trade must comply with the Organic Products Regulations.

Use of the organic logo is voluntary.��The logo is only permitted on products that have an organic content that is greater than 95% and has been certified according to Canadian requirements for organic products.��Imported products must meet the requirements of the Canada Organic Regime. Should imported products bear the logo, the statement "Product of", immediately preceding the name of the country of origin, or the statement "Imported from", must appear in close proximity to the logo or the designations.




Research
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Current Issues
The Inside Story

Organic Food: 
What You Should Know About 
Nutritional Quality & Safety

© 2010 Dietitians of Canada. All rights reserved. May be 
reproduced for educational purposes.

Current Issues article on Dietitians of Canada Web site:
http://www.dietitians.ca/members_only/member_services/ourvoice/frm_res
ource/imageserver.asp?id=1514&document_type=document&popup=true
&contentid=12533 

What You Should Know About 
Nutritional Quality & Safety
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© 2010 Dietitians of Canada. All rights reserved. May be 
reproduced for educational purposes.

Current Issues article on Dietitians of Canada Web site:
http://www.dietitians.ca/members_only/member_services/ourvoice/frm_res
ource/imageserver.asp?id=1514&document_type=document&popup=true

You may have read this Dietitians of Canada Current Issues article. If you haven’t, I encourage you to do so.  Author Milly Ryan-Harshman summarizes recent literature & offers some practice points including:
 
[quote]
“Some organic foods are higher in certain nutrients but the reports are inconsistent to make conclusive statements.”
 
“With respect to microbial contamination, organic foods are as safe as conventional foods with the exception that higher levels of salmonella contamination are noted in retail chicken when antibiotics are not used in the farming.”
 
[end quote]
 



State of Science Review

Nutritional 
Superiority of
Organic Food

The Organic Center, March 
2008

Web link to State of Science Review: Nutritional Superiority of Organic Food
http://www.organic-center.org/science.nutri.php?action=view&report_id=126 34

Web link to State of Science Review: Nutritional Superiority of Organic Food
center.org/science.nutri.php?action=view&report_id=126

One of the key references in the Current Issues article is this "State of Science Review” published by the Organic Centre in March 2008. It’s confidently titled “New Evidence Confirms the Nutritional Superiority of Plant-Based Organic Foods.”
  
However, in the Current Issues article, Dr. Ryan-Harshman states, “The report title is somewhat of a misnomer because no significant differences were found for any nutrient or characteristic except total protein and nitrate.”

I’ll get to the results in a moment but first I’d like to suggest how to use this State of Science Review that is a free download the Organic Center Website.

 If you have……                 I suggested you read…..
10 minutes                          the Plant Physiology Behind Nutrient Density (beginning page 9)        
another 10 minutes               Key Caveats (beginning on page 14) – I’ve summarized these on the next slide (#35)
  
Understanding plant physiology in relation to nutrient density and keeping the caveats in mind will help you evaluate other studies that compare the nutritional content of food crops produced by different methods.
 
Of course, if you have more time I encourage you to read the entire report. It’s interesting, well-written, and describes rigorous methodology that I think should be the gold standard for conducting these types of systematic reviews.
  
Benbrook and his team of reviewers used stringent screening methods & selection criteria to identify valid matched pairs of organic and conventional food crops and they describe them in explicit detail in the report.

In summary, the reviewers:

Did not review or include any studies published before 1980 (reason: earlier studies had questionable experimental designs, analytical methods, unclear definitions of “organic”)
Developed & applied to 97 published studies these two screens: 
	#1) The Agronomic Practices & Experimental Design Screen 
	#2) The Analytical Methods Screen  (ie., methods used to measure and report nutrient levels)
	The screens classified studies as “high-quality”, “acceptable” or “invalid”
	Results of Screen #1: 94 study-crop combinations judged valid (“acceptable” or “high quality”), 70% of total
	Results of Screen #2: 55 study-crop combinations (listed in a table) deemed “invalid”
Applied seventeen decision rules to determine which matched pairs from a given study would be selected for inclusion in cross-study meta-analyses 


































Nutritional Superiority of Organic Food

Key caveats (p. 14)

1. Multiple factors affect nutrient density

2. Three key factors need to be controlled in comparison studies: 
(genetics, harvest, climate)(genetics, harvest, climate)

3.The laws of plant physiology render universal 
superiority unattainable

4.Farming systems differ & are dynamic

5. Studies based on samples collected at retail are costly to 
conduct.

Nutritional Superiority of Organic Food

Multiple factors affect nutrient density

Three key factors need to be controlled in comparison studies: 
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The laws of plant physiology render universal 
superiority unattainable

Farming systems differ & are dynamic

Studies based on samples collected at retail are costly to 
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in which the organic sample nutrient levels exceeded the 
conventional samples by more than 10%

60

80

100

%
 o
f 
M
at
ch
ed
 P
ai
rs
 w
it
h
 

O
rg
an
ic
 H
ig
h
er
 b
y 
11
%
 o
r 

M
o
re

0

20

40

Total
Phenolics

Total
Antioxidant
Capacity

Individual Nutrients

%
 o
f 
M
at
ch
ed
 P
ai
rs
 w
it
h
 

O
rg
an
ic
 H
ig
h
er
 b
y 
11
%
 o
r 

M
o
re

Total 
Phenolics

Total 
Antioxidant 
Capacity

Percent of total matched pairs for a nutrient
in which the organic sample nutrient levels exceeded the 
conventional samples by more than 10%

(from Benbrook et al, 2008)
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Quercetin Vitamin C Vitamin E

Individual Nutrients

Quercitin Vitamin C Vitamin E

The differences in nutrient content between the organic and conventional food samples within 236 matched pairs were assessed for 11 nutrients. There were eight or more valid matched pairs for each nutrient and up to 46 in the case of ascorbic acid/Vitamin C. The nutrients included:
Total phenolics, total antioxidant capacity, quercitin (a polyphenol), kaempferol (a polyphenol)
Vitamin C/ascorbic acid, beta-carotene, Vitamin E (alpha-tocopherol).
Potassium and phosphorus
Total protein
Nitrates (higher levels indicate a greater food safety risk; lower levels regarded as a nutritional advantage)
(page 36)
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Differences in the nutrient content in organic & conventional foods
across 11 nutrients & 236 matched pairsDifferences in nutrient content in organic & conventional 

foods across 11 nutrients & 236 matched pairs

0
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1.2
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Average ratio
of organic to

Differences in the nutrient content in organic & conventional foods
across 11 nutrients & 236 matched pairsDifferences in nutrient content in organic & conventional 

foods across 11 nutrients & 236 matched pairs

(from Benbrook et al, 2008)

Average ratio 
of organic to 
conventional 
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Quercetin Kaempferol

1.05

of organic to
conventional
values

conventional 
values

Slides 37-39 show nutrient content differences expressed as a ratio of organic to conventional nutrient content.  The main report does not include the t-test values but you can find these in supplementary tables.  I’ve added in the values for protein and nitrate, which as Dr. Ryan-Harshmann points out, are the only statistically significant results.
 
So I’m not quite sure how to interpret the results or the conclusions so I confess I’m presenting these slides with some uncertainty about the strength of the Benbrook group’s conclusions. That said, here they are (slide #40):



1.8

2.4

3
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Alpha-tocopherol

1.15

of organic to
conventional
values

conventional 
values



Differences in nutrient content in organic & conventional 
foods across 11 nutrients & 236 matched pairs

T-Test 
0.056263

T

Phosphorus Potassium Nitrate*

T
0.0012

Differences in nutrient content in organic & conventional 
foods across 11 nutrients & 236 matched pairs

(from Benbrook et al, 2008)

Average ratio 
of organic to 
conventional 

T-Test 

39

conventional 
values

Protein Average

*Nitrate reflects 
magnitude of 
advantage –
organic foods 
contain lower
levels.

T-Test 
0.0012



“Yes, organic plant-based foods are, 
on average, more nutritious in terms 
of their nutrient density for 
compounds validated by this study’s 
rigorous methodology”

(Benbrook et al, 2008, page 42.(Benbrook et al, 2008, page 42.

Web link to State of Science Review: Nutritional Superiority of Organic Food
http://www.organic-center.org/science.nutri.php?action=view&report_id=126

+25%

based foods are, 
on average, more nutritious in terms 
of their nutrient density for 
compounds validated by this study’s 

(Benbrook et al, 2008, page 42.

40

(Benbrook et al, 2008, page 42.

Web link to State of Science Review: Nutritional Superiority of Organic Food
center.org/science.nutri.php?action=view&report_id=126

+25%

Conclusions:
 
 “Yes, organic plant-based foods are, on average, more nutritious in terms of their nutrient density for compounds validated by this study’s rigorous methodology.”
  
“The average serving of organic plant-based food contains about 25% more of the nutrients encompassed in this study than a comparable-sized serving of the same food produced by conventional farming methods.”

(Benbrook et al, 2008, page 42)
  
A different statement from the Current Issues practice point: “Some organic foods are higher in certain nutrients but the reports are inconsistent to make conclusive statements.” ��A couple of evenings ago, I did some searching and found another quote by Dr. Benbrook:
 
“But although mounting evidence suggests that soil rich in organic matter produces more nutritious food, ‘we are never going to be able to say organic is always more nutrient dense; that’s going beyond the science,’ said Benbrook of The Organic Center”  (source:  http://featuresblogs.chicagotribune.com/features_julieshealthclub/2010/03/is-organic-better-making-sense-of-organic-choices.html)





Nutritional quality of organic foods: a 
systematic review
Alan D Dangour, Sakhi K Dodhia, Arabella Hayter, Elizabeth Allen, 
Karen Lock and Ricardo Uauy

90: 680-685, 2009. First published July 29, 2009; Am J Clin Nutr 90: 680-685, 2009. First published July 29, 2009; 
doi:10.3945/ajcn.2009.28041

Web link to Dangour et al (2009) article:  
http://www.ajcn.org/cgi/reprint/90/3/680?ijkey=0d5f6c6713abc3b1e942643e2a061e
afe56d21a7

---------------------------------------------------------------------------------
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685, 2009. First published July 29, 2009; 

http://www.ajcn.org/cgi/reprint/90/3/680?ijkey=0d5f6c6713abc3b1e942643e2a061e

---------------------------------------------------------------------------------

I don’t want to be accused of “nutritionism” so on the one hand I’m reluctant to discuss more research on nutritional quality. On the other hand, this next study received a lot of press and evoked strong responses so I’m going to say a few words about it.

In the September 2009 issue of the AJCN, Dangour et al published "Nutritional quality of organic foods: a systematic review," in which they concluded “there is no evidence of a difference in nutrient quality between organically and conventionally produced foodstuffs.”  

Dangour and associates were based at the London School of Hygiene and Tropical Medicine and the review was funded by the United Kingdom's Food Standards Agency (FSA). 



Summary of nutrients and other nutritionally relevant 
substances in organically and conventionally produced 
crops (from Dangour et al, 2009)

Nutrient
Higher in 
organic 
crops

Nitrogen

Phosphorus x

Titratable 
acidity

x

Summary of nutrients and other nutritionally relevant 
substances in organically and conventionally produced 
crops (from Dangour et al, 2009)

Higher in 
organic 

Higher in 
conventional 

crops
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x

Here are the results. (Lower nitrogen is an advantage in organic food.) 



Summary of nutrients and other nutritionally relevant 
substances in organically and conventionally produced 
crops (from Dangour et al, 2009)

Nutrient
No 

difference

Vitamin C x

Nutrient

Potassium

Phenolic 
compounds

x

Magnesium x

Calcium x

Zinc

Total soluble 
solids

Copper

Summary of nutrients and other nutritionally relevant 
substances in organically and conventionally produced 

Nutrient
No 

difference

Potassium x
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Zinc x

Total soluble 
solids

x

Copper x



Nutrient content not a primary issue in choosing to buy 
organic foods.

Link to letter: Gibbon DL, Am J Clin Nutr 2009 90:1699Link to letter: Gibbon DL, Am J Clin Nutr 2009 90:1699
http://www.ajcn.org/cgi/content/citation/90/6/1699.

Nutrient content not a primary issue in choosing to buy 

Gibbon DL, Am J Clin Nutr 2009 90:1699-1700. 
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Gibbon DL, Am J Clin Nutr 2009 90:1699-1700. 
http://www.ajcn.org/cgi/content/citation/90/6/1699.

Here are two “letters to the AJCN editor” the article generated. The titles speak volumes. 




Methodologic flaws in selecting studies and comparing 
nutrient concentrations led Dangour et al to miss the 
emerging forest amid the trees.emerging forest amid the trees.

Link to letter: Benbrook C et al, Am J Clin Nutr 2009 90:1700
http://www.ajcn.org/cgi/content/full/90/6/1700

Methodologic flaws in selecting studies and comparing 
nutrient concentrations led Dangour et al to miss the 
emerging forest amid the trees.
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emerging forest amid the trees.
Benbrook C et al, Am J Clin Nutr 2009 90:1700-1701.

http://www.ajcn.org/cgi/content/full/90/6/1700.

You can also read another version of Benbrook et al’s thoughtful, well-reasoned critique. This is the reference titled: Organic Center Response to the FSA Study [Dangour et al review] in your References & Resources handout.

--------------------------------------------------------------------------------------------------------------------------------------------

Benbrook & associates’ criticisms of the Dangour et al review include these statements: 

“Despite the fact that these three categories of nutrients [ie, nitrogen, phosphorus, titratable acids] favored organic foods, and none favored conventionally grown foods, the London-based team concluded that there are no nutritional differences between organically and conventionally grown crops.” 

“The FSA team did not include total antioxidant capacity among the nutrients studied.”

“By mixing together in their statistical analysis the results of several specific phenolic acids, the FSA team likely lost statistical precision.”

“The FSA review included studies over a 50-year period….Most of the older studies used plant varieties no longer in use, and did not measure or report total phenolics or antioxidant capacity (since these nutrients were just being discovered). The older studies used analytical methods that are now considered inferior, compared to modern methods.”

“Since February 2008, the cut-off date of the London study, some 15 new studies have been published, most of which use superior design and analytical methods based on criticisms of older studies….These new studies generally reinforce the findings reported in the March 2008 TOC report, particularly in the case of nitrogen (higher in conventional crops, a disadvantage), and Vitamin C, total phenolics, and total antioxidant capacity, which are typically higher in organically grown foods.”

“The FSA team excluded studies comparing organic foods to "integrated" and biodynamic production systems, stating that "integrated" systems are not conventional. Most conventional U.S. fruit and vegetable producers are now using advanced levels of Integrated Pest Management. Thus, "integrated" systems are now a more accurate description of "conventional" agriculture in the U.S., than a definition grounded in monoculture, the calendar spraying of pesticides, and excessive applications of chemical fertilizers. The London team did not report in the published paper which "integrated" studies were dropped, but we suspect some important U.S.-based studies may have been eliminated.”

“The two teams agree that many published studies are methodologically flawed, and hence should not be included in comparative studies. But the FSA and TOC teams used very different rules to screen studies for scientific quality and to select matched pairs for analyses.”

“The FSA team cites five criteria: definition of the organic system; specification of the plant variety (i.e., crop genetics); statement of nutrients analyzed; description of laboratory method used; and, a statement regarding statistical methods for assessing differences. The London team states that they simply required some discussion of these issues in published papers, but did not set or apply any qualitative thresholds in judging scientific validity.

“The Organic Center team focused on the same factors (plus several others) and used stated, objective criteria for assessing them. The TOC team reviewed the statistical power and reliability of the analytical methods, a process that eliminated dozens of results. Finally, the TOC team insisted upon a close match of soils, plant genetics (variety), harvest method and timing, and irrigation systems, all factors that can bias the results of a comparison study.” 

“The FSA team included some market basket studies, for which there is no way to know the specific circumstances of the farm locations, the plant genetics, the soil type, or harvest method and timing. In the Organic Center study, market basket results were judged as "invalid" based on several quality-control screening criteria.”

Source: http://www.organic-center.org/science.nutri.php?action=view&report_id=157




Research in Organic Agriculture

“Scientifically credible research in organic crop 

Horticulture

Food & Health

Ecology & Environment

Research in Organic Agriculture

“Scientifically credible research in organic crop 
and livestock production”
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Ecology & Environment

The OACC has extensive, clearly-categorized research article listings. I’ve included links to three specific topic areas in this slide. 



Research Institute of Organic Agriculture FiBL 

Organic farming 
protects our climate

---------------------------------------------------------------------------------
Reference: Organic farming and climate change
http://www.fibl.org/en/themen/climate-change.html

Research Institute of Organic Agriculture FiBL 

4 reasons why:
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1. Sequesters carbon in soil
2. Uses less energy
3. Lower methane impact
4. Adapted to weather extremes

---------------------------------------------------------------------------------
Organic farming and climate change

change.html

In plain language and with extensive references, this report from {Das Forschungsinstitut für biologischen Landbau FiBL} the Research Institute of Organic Agriculture FiBL (Austria, Germany, Switzerland) explains why organic agriculture protects our climate. 



Challenges & Challenges & 
Opportunities 
for Dietitians
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Opportunities 



Challenges & Opportunities for Dietitians

Become informed & keep learning

Become activists, educators, partners & leaders

Consider: What is my vision of a sustainable 
food system and how well do I “walk the talk”?
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Consider: What is my vision of a sustainable 
food system and how well do I “walk the talk”?



Healthy Land, Healthy 
People: Building a Better 
Understanding of Sustainable 
Food Systems for Food and 
Nutrition Professionals

American Dietetic Association
Sustainable Food System Task Force

Nutrition Professionals

A Primer on Sustainable Food 
Systems and Emerging Roles for 
Food and Nutrition Professionals

Link to PDF (free download):
www.hendpg.org/docs/Sustainable_Primer.pdf

Healthy Land, Healthy 
People: Building a Better 
Understanding of Sustainable 
Food Systems for Food and 
Nutrition Professionals

Sustainable Food System Task Force
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Nutrition Professionals

A Primer on Sustainable Food 
Systems and Emerging Roles for 
Food and Nutrition Professionals

www.hendpg.org/docs/Sustainable_Primer.pdf

A resource for becoming more informed.



International Federation of Organic Agriculture 
Movements (IFOAM) (2009)

Link to PDF (free download):
http://www.ifoam.org/growing_organic/1_arguments_for_oa/
environmental_benefits/pdfs/IFOAM
Web-20100210.pdf

High Sequestration
Low Emission

Food Secure Farming

International Federation of Organic Agriculture 

Organic Agriculture –
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http://www.ifoam.org/growing_organic/1_arguments_for_oa/
environmental_benefits/pdfs/IFOAM-CC-Guide-

Organic Agriculture –
a Guide to 
Climate Change 
& Food Security

A resource for becoming more informed.




Journal of Hunger & 
Environmental Nutrition
Journal of Hunger & 
Environmental Nutrition
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Another key resource.




Challenges & Opportunities for Dietitians

Consider the impacts of

food choices                    planet’s health

agriculture policies & practicesagriculture policies & practices
food’s biodiversity, quality & quantity

Tagtow A, Show Me the Soil to Health Science 
http://www.organic-center.org/science.nutri.php?action=view&report_id=142

---------------------------------------------------------------------------------
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agriculture policies & practices
food’s biodiversity, quality & quantity

Show Me the Soil to Health Science - Building Alliances with Dietitians
center.org/science.nutri.php?action=view&report_id=142

---------------------------------------------------------------------------------


�



Challenges & Opportunities for Dietitians

• Adopt a food system approach in reducing diet
disease.

• Embrace soil, plant and animal science and the connections to 
human nutrition.

• Address the shrinking genetic biodiversity of our food supply

• Take a precautionary approach to food production.

Tagtow A, Show Me the Soil to Health Science 
http://www.organic-center.org/science.nutri.php?action=view&report_id=142

---------------------------------------------------------------------------------

Challenges & Opportunities for Dietitians

Adopt a food system approach in reducing diet-related chronic 

Embrace soil, plant and animal science and the connections to 
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Address the shrinking genetic biodiversity of our food supply

Take a precautionary approach to food production.

Show Me the Soil to Health Science - Building Alliances with Dietitians
center.org/science.nutri.php?action=view&report_id=142

---------------------------------------------------------------------------------



References & Resources
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References & Resources

I’ve provided the References & Resources in a separate handout.


