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1. Research Question

Systematically to review the putative health effects of organic foods.

2. LSHTM Review Team

Dr. Alan Dangour (lead)

Dr. Elizabeth Allen

Ms. Andrea Aikenhead
Ms. Arabella Hayter
Dr. Karen Lock

Professor Ricardo Uauy

MSc PhD
MSc PhD

MSc
MSc

MD PhD
MD PhD

3. Expert Independent Review Panel

Dr. Julie Lovegrove PhD (University of Reading)

Professor Martin Wiseman MBBS FRCP FRCPath (World Cancer Research Fund)

4. Defined Timeline?

Task/milestone
Inception meeting with FSA
Define selection criteria
Define search strategy
Draft review 2 protocol
Respond to protocol peer review
Produce final review 2 protocol
Progress meeting with FSA
Initiate search
Identify relevant papers
Extract and tabulate data
Interim meeting with FSA
Statistical analysis
Qualitative interpretation
Draft final report

Final meeting with FSA
Delivery of final report

Respond to peer review comments

February

September

October

November

December

I

5. Background

The global demand for organic food is rising. In 2007 the organic food market in the UK
was estimated to be worth over £2 billion — an increase of 22% since 2005 [1]. The UK
organic market is now the third largest in Europe after Germany and ltaly. Increased sales

have been linked, at least in part, to increased consumer confidence in the safety of

organic foods, and their perceived benefits to human health and the environment [2].

% Timeline updated to reflect delayed start date of review from February to September 2008
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Little research has been conducted on the potential benefits of organic foods for human
health, and there is no consistent underlying hypothesis for the mechanisms of action of
any putative health benefits [2, 3]. Given the large and increasing demand for organic
foods in the UK and elsewhere, an up-to-date objective independent statement on the
health effects of consuming organic foods is needed. This systematic review will focus on
the differences in putative health effects of organically compared with conventionally
produced foodstuffs, focusing only on outcomes which are of clear direct relevance to
human health. This review will not address contaminant content (such as herbicide,
pesticide and fungicide residues) of organically and conventionally produced foodstuffs, or

the environmental impacts of organic and conventional agricultural practices.

The process outlined below is based (with permission) on that used by some of the current
review team for the recently published World Cancer Research Fund Second Expert

Report on Food, Nutrition, Physical Activity and the Prevention of Cancer [4].

6. Search Strategy
Search strategies have been developed with PubMed using Medical Subject Heading

[MeSH] and title abstract [tiab] terms to identify relevant exposures (organically vs.

conventionally produced food) and outcomes (health effects) (see Annex 1).

6.1 Databases

Multi-database searching will be used to ensure comprehensive article retrieval. The list of
databases to be used is®:

e PubMed

e CAB abstracts (including Organic Research Database)

e Embase

¢ |SI Web of Science

6.2 Publication Selection
e Published peer-reviewed literature will be included in the review.

e Published peer-reviewed abstracts will be collated but not included in the review.

® The list of databases used in this review has been modified in this updated protocol. This reflects the
experiences of conducting the previous review on nutrient content of organic foods which established that
many of the databases previously listed were not directly relevant to the current research question.
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¢ Key authors will be contacted to identify relevant in-press articles.

¢ In-press articles will be included in the review as a separate category.

e Grey literature such as dissertations, conference proceedings, reports and other non
peer-reviewed research will not be included.

e Reviews will also be hand searched for relevant references.

6.3 Hand searching for cited references

Hand searching will be conducted to check completeness of initial electronic searches.

6.4 Data Range
Searching will be limited to the past 50 years i.e. 1% January 1958 to 15" September
2008*.

6.5 Language
All languages will be included in the searches. However, only publications with an English

abstract will be considered.

6.6 Inclusion and Exclusion Criteria
On completion of the database searches, studies will be included or excluded from the

review based on the following criteria:

Inclusion Exclusion
Study types: cross-sectional, cohort, Reviews
case-control, intervention trials, in vitro Non-peer reviewed

All full text articles with English abstract
All studies published between 1% January
1958 and 15" September 2008

6.7 Definition of Farming or Production Practice

A clear, unambiguous definition of farming/production practice is essential for the conduct
of research in this field. For the purpose of this review, organic production is defined by
Council Regulation (EC) No 834/2007 of 28 June 2007 on organic production and labelling
of organic products and repealing Regulation (EEC) No 2092/91. Other commonly cited

* End-date extended in this updated protocol (from 29" February 2008) to reflect the delayed start to the
review.
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national and international regulations on organic food production are included in Annex 2
for comparison. The definitions of organic and conventional foods (crops, livestock and
processed foods) provided by authors in papers included in the review will be recorded,

and mapped against the EC definition to show the degree of concordance.

6.8 Definition of Exposures

The exposures will be searched for under the following search terms. This list will be
expanded if additional terms are identified during the review process.
Organic

Food

Agriculture

Crop

Livestock

Conventional

Health food

Production

Nutrition

Diet

Consumption

o8 9 e N O LD~
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6.9 Definition of Health Outcomes

The health outcomes which will be searched for fall under the categories listed below:
1. Respiratory Diseases

Inflammatory Diseases (including allergy/immune-related diseases)

Nutrient Status and Micronutrient Deficiencies

Reproductive Health

Eye Diseases

o0 ke N

Non-communicable Chronic Diseases

The non-communicable chronic diseases searched for will be those outlined in the World
Health Organisation report Technical Report Series 916, Diet, Nutrition and the Prevention
of Chronic Diseases [5] will be included in the review. These are:

1. Weight gain and Obesity

2. Diabetes (including Metabolic Syndrome X)

3. Cardiovascular Disease (including Coronary Disease)
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4. Cancer
5. Dental Diseases

6. Osteoporosis

6.10 Retrieving papers
Papers identified as satisfying the inclusion criteria will be retrieved, either from the
LSHTM library, directly from the journal website, or from the British Library. Other retrieval

methods will be used as necessary.

6.11 Labelling of references

All references identified in the review will be entered into EndNote databases. A unique
identifier will be assigned to each reference. The references (hard and electronic copies)
will also be labelled with the reference number. At the end of the review process, all
original sources of data (i.e. all references) will be sent to the FSA, together with the

EndNote databases.

6.12 EndNote files
Three EndNote files will be sent to the FSA as follows:
1. A file containing the results of the initial search.
2. Afile containing the papers excluded after reading full text.

3. A file containing the papers included after reading full text.

As an additional check of the search strategy, a list of included papers will be sent to the

Expert Independent Review Panel who will be asked to check the list for completeness.

7. Study Selection Criteria

Based on the pre-defined inclusion and exclusion selection criteria, relevant papers will be

selected from the database search for the review.

The initial database searches will identify a number of papers which will be collated into
single EndNote files (EndNote file 1). The study selection criteria will be applied to the
tittes and abstracts generated from the literature search. Full papers of any study that
cannot be excluded at this point will be obtained. Once these copies are obtained the
inclusion/exclusion criteria will be applied and a decision made about each paper. The

decision for inclusion of a paper will be performed in duplicate. Excluded papers (and the

6



reason for exclusion) will be recorded in EndNote file 2. The full list of included papers will
be recorded in EndNote file 3. Any disparity between the duplicate data entries will be

resolved within the team.

8. Study Quality

Study quality will be categorised based on concordance with four fundamental factors.
These factors have been defined a priori as essential to answer the research question (i.e.
to review the putative health effects of organic foods). Study quality will be grouped into

two categories, satisfactory and unsatisfactory:

Satisfactory publications will contain all of the following:

e a clear definition of the organic production methods for the foodstuff(s) under
investigation in the Introduction or Methods section of the paper;

e a statement on the nature (i.e. type, amount or proportion) of the organic component of
the foodstuff or diet under investigation;

¢ a clear definition of the health outcome and how it was measured;

¢ a statement of the statistical methods used for data analyses.

Unsatisfactory publications will be those that do not specify all of the above.

9. Data Extraction

Access databases will be constructed as necessary for data extraction. These databases
will contain a set of fields for each study design, including characteristics of the study
based on the conceptual outline and study results. Data extraction will be performed in
duplicate for all included papers. The complete Access databases will be sent to the FSA

when the data extraction processes are complete.



10. Potential sources of bias

Publication and citation bias

Publication bias is caused by the tendency of authors to write and submit, and peer
reviewers and editors to accept and publish research, depending on the strength and
direction of the results. If data availability permits, Funnel plots will be produced in order to

assess the degree of publication bias [6].

Grey literature
The review will not include grey literature as it is difficult to draw a distinction between

acceptable and unacceptable grey literature.

English-language bias
Negative studies are less likely to be published in English-language journals than positive
studies and therefore may be published in foreign language journals. This problem should

be minimised by including studies in other languages.

Multiple publication

Duplicate publication of studies, where the same data is presented in two different
journals, or in the same journal at different times, could lead to over-sampling of data from
the same research. This may arise with use of meta-analyses and other reviews. In such

cases the individual papers will be used and not the meta-analyses or reviews.

Confounding
Confounding may explain an observed association (or lack of one) due to the occurrence
together of the exposure being investigated, the outcome and a third factor that is

associated with the exposure and independently affects the outcome.

Measurement errors

Measurement errors may be defined as the difference between the observed value and
the corresponding true but unknown value. These errors may occur for example during
the measurement of nutrient content of foodstuffs. Systematic errors in measurement may
lead to bias and whether studies have identified and acted upon possible sources of

measurement error will be documented.



11. Details of the data analysis

The overall aim of data synthesis is to collate and summarise the results of the studies
included in the systematic literature review. Meta-analytic and narrative aspects of the
data analysis complement each other: purely statistical analysis cannot capture and
explore all the caveats and shortcomings of the research reviewed while a purely
qualitative review will lack precision and may miss small associations of relevance to
public health. If sufficient data are available, the results will be tabulated and plotted using
Forest plots and summary statistics will be produced. If heterogeneity is detected then

appropriate random effects models will be used.

12. Conclusions

The overall effect of organic foods on markers of health status (either in vivo or in vitro) will
be assessed by disease category and study type. Conclusions from the review will take
into account the estimated effect-size of any health benefits and be guided by

recommendations from expert bodies and published high quality systematic reviews.
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Annex 1

Outcome Search Terms

Terms for the search strategy for epidemiological and in vivo literature are as follows:

#1

#2

#3

#4

#5

#6

#7

#8

#9

#10

#11

#12

#13

#14

#15

#16

#17

#18

#19

respiratory tract diseases[MeSH]

arthritisfMeSH] OR irritable bowel syndrome[MeSH] OR celiac disease[MeSH] OR
asthma[MeSH] OR eczema[MeSH]

inflammatory disease*[tiab]

avitaminosis[MeSH] OR nutritional status[MeSH]

vitamin[MeSH] AND deficienc*[tiab]

micronutrientfMeSH] AND deficienc*[tiab]

reproductive healthMeSH] OR lactation[MeSH] OR breast feeding[MeSH] OR semen[MeSH)]
eye diseases[MeSH]

obesity[MeSH] OR weight gain[MeSH] OR weight loss[MeSH] OR adiposity[MeSH]
OR overweight[MeSH] OR body weight changes [MeSH] OR body mass
index[MeSH]

overeat*[tiab] OR over eat*[tiab] OR over feed*[tiab]

anthropometry[MeSH] OR body composition[MeSH] OR body constitution[MeSH]
body massitiab]

waist circumference[tiab] OR hip circumference[tiab] OR waist hip ratio*[tiab]
diabetes mellitus type 2[MeSH] OR insulin resistance[MeSH] hyperglycemia[MeSH]
cardiovascular disease[MeSH] OR coronary disease[MeSH]

osteoporosis[MeSH] or bone density[MeSH]

neoplasms[MeSH]

tooth diseases[MeSH]

chronic disease[MeSH]
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#20 health[MeSH]

#21 disease[MeSH]

KEY:

[tiab] searches the title and abstract fields only

[MeSH Terms] searches the Medical Subject Headings field only
NB - explosion of MeSH terms is automatic

* truncation symbol - searches all words with this combination of letters at the beginning
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Scope of Regulation

Labelling Claims

Annex 2(a): Organic Regulations, General

EC 834/2007

Regulation 834/2007
applies to the following
products: (a) live or
unprocessed
agricultural
products;(b)
processed agricultural
products for use as
food;(c) feed; (d)
vegetative propagating
material and seeds for
cultivation. This
Regulation shall also
apply to yeasts used
as food or feed. The
products of hunting
and fishing of wild
animals are not
considered as organic
production.

Foods labelled as
organic when at least
95 % by weight of its
ingredients of
agricultural origin are
organic; Logo cannot
be used on in-
conversion products.
The list of ingredients
shall indicate which
ingredients are
organic.

USDA/US NOP
2002

US NOP regulates
cultivated crop, wild crop,
livestock, livestock feed
and handling (preparation
and processing)
operations. For labelling
purposes US only
regulates the term
‘organic', not derivatives
or diminutives. US NOP
exempts producers and
handlers with less than
$5000/year total organic
sales from certification
requirements, although
they must comply with the
regulation.

* The term, "organic," may

only be used on labels
and in labelling of raw or
processed agricultural
products, including
ingredients, that have
been produced. There are
provisions for multi-
ingredient products
containing 100% (100%
Organic), minimum 95%
(Organic), minimum 70%
(Made with Organic
Ingredients) and products
with less than 70%
organic ingredients.

CODEX 1999

(Revised 2007)
CODEX guidelines
apply to:

a) unprocessed plants
and plant products,
livestock and livestock
products b) processed
agricultural crop and
livestock products
intended for human
consumption derived
from above. These
guidelines govern the
production,
preparation,
marketing, labelling
and inspection of
these products.

Organic products
should be labelled in
accordance with the
Codex General
Standard for the
Labelling of
Prepackaged
Foods(1). Certain
ingredients of
agricultural origin not
satisfying organic
requirements may be
used, within the limit of
maximum level of 5%
m/m of the total
ingredients excluding
salt and water in the
final product. Added
to this, the same
ingredients shall not
be derived from an
organic and
nonorganic origin.
Member Countries can
consider the following:
the development of
specific labelling
provisions for products
containing less than
95% ingredients of
agricultural
ingredients.
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IFOAM 2005

Serve as guidelines for
private and governmental
agencies that set their
own regional or other
specialized standards for
direct use in certification.
They support the
worldwide adoption of
environmentally, socially,
and economically sound
systems based on the
principles of organic
agriculture. IFOAM
provides a market
guarantee of the integrity
of organic claims. General
Principle: Organic
livestock husbandry is
based on the harmonious
relationship between land,
plants and livestock,
respect for the
physiological and
behavioural needs of
livestock and the feeding
of

good-quality organically
grown feedstuffs.

When the full standards
requirements have been
fulfilled, products should
be labelled as “produce of
organic agriculture” or a
similar description.
Product labels should
identify all ingredients,
processing methods, and
all additives and
processing aids. Where a
minimum of 95% of the
ingredients are of certified
organic origin, products
may be labelled “certified
organic” or equivalent and
should carry the
certification mark of the
certification body; where
less than 95% but not less
than 70% of the
ingredients are of certified
organic origin, products
may not be called
“organic”. The word
“organic” may be used on
the principal display in
statements like “made with
organic ingredients”
provided there is a clear
statement of the
proportion of the organic
ingredients. Where less
than 70% of the
ingredients are of certified
organic origin, the
indication that an
ingredient is organic may
appear in the ingredient
list. Such product may not
be called “organic.”

DEFRA UK
Compendium 2006

The Compendium applies
to the following products,
where such products
bear, or are intended to
bear, indications referring
to the organic production
method:

(a) unprocessed
agricultural crop
products; also livestock
and unprocessed
livestock products;

(b) processed agricultural
crop and livestock
products intended for
human consumption
prepared essentially from
one or more ingredients
of plant and/or animal
origin;

(c) feeding stuffs,
compound feeding stuffs
and feed materials not
covered under (a).

To be labelled 'organic’,
at least 95% of the
ingredients of agricultural
origin should be derived
from products, or
imported from third
countries, under the rules
laid down in the
compendium. Processed
products containing less
than 70% organically-
derived agricultural
ingredients cannot be
labelled as organic.



Annex 2(b): Organic Regulations, Crops

EC 834/2007

- EC 834/2007 requires a 2

Conversion Period

Origin of Seed

year conversion period
for annuals and 3 years
for perennials (with some
exceptions). Retroactive
approval of the
conversion period may
occur if sufficient proof is
given that no banned
substances have been
used.

The mother plant in the
case of seeds and the
parent plant in the case
of vegetative propagating
material shall have been
produced in accordance
with the rules laid down in
this Regulation for at
least one generation, or,
in the case of perennial
crops, two growing
seasons.

" The fertility and biological

Fertilisation

activity of the soil must be
maintained or increased,
in the first instance by:
cultivation of legumes,
green manures or deep-
rooting plants in an
appropriate multi-annual
rotation programme.
Fertilisers and soil
conditioners may only be
used if they have been
authorised for use in
organic production.
Mineral nitrogen fertilisers
are prohibited.

USDA/USNOP
2002

Any organic crops must
have been managed in
accordance with the
USDA/USNOP
requirements and have
had no prohibited
substances applied to
them for at least 3 years
prior to harvest of the
crop.

Organically grown seeds,
annual seedlings, and
planting stock must be
used. There are
exceptions where organic
varieties are not
commercially.
Organically produced
seed must be used for
the production of edible
sprouts.

The producer must
manage crop nutrients
and soil fertility through
rotations, cover crops,
and the application of
plant and animal
materials. The producer
must manage plant and
animal materials to
maintain or improve soil
organic matter content in
a manner that does not
contribute to
contamination of crops,
soil, or water by plant
nutrients, pathogenic
organisms, heavy metals,
or residues of prohibited
substances. The
producer may not use
any fertiliser or
composted plant and
animal material that
contains a synthetic
substance.

CODEX 1999
(Revised 2007)

Codex requires a
conversion period of at
least 2 year for annuals
and 3 years for
perennials (with the
exception of
grassland).

Seeds and vegetative
reproductive material
should be from plants
grown in accordance
with the provisions of
the principles of
organic production for
at least one generation
or, in the case of
perennial crops, two
growing seasons.

The fertility and
biological activity of the
soil should be
maintained or
increased, where
appropriate, by:
Cultivation of legumes,
green manures or
deep-rooting plants in
an appropriate multi-
annual rotation
programme;
incorporation in the soil
of organic material,
composted or not, from
holdings producing in
accordance with these
guidelines. Synthetic
nitrogen or non-protein
nitrogen compounds
shall not be used.
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IFOAM 2005

IFOAM standards
require in general a
period of at least 36
months for conversion.
Depending on the
previous land use, the
conversion period can
be reduced to 12
months. IFOAM states
at least 12 months
prior to the start of the
production cycle and in
the case of perennials
(excluding pastures
and meadows) a
period of at least 18
months prior to
harvest. The label for
conversion products
shall be clearly
distinguishable from
the label for organic
products.

Organic seed and plant
material should be
used. Where it is not
available. non-organic
seed is permitted.
Seed and plant
materials should be
propagated under
organic management
for one generation in
the case of annuals,
and for perennials, 2
growing periods, or 12
months (which ever is
longer), before being
certified as organic
seed and plant
material.

Material of microbial,
plant or animal origin
shall form the basis of
the fertility program.
Mineral fertilisers shall
only be used in a
program addressing
long-term fertility needs
together with other
techniques such as
organic matter
additions, green
manures, rotations and
nitrogen fixation by
plants. Mineral
fertilisers shall be
applied in the form in
which they are
naturally composed
and extracted and shall
not be rendered more
soluble by chemical
treatment. Chilean
nitrate and all synthetic
nitrogenous fertilisers,
including urea, are
prohibited.

DEFRA UK
Compendium 2006

The principles set out in the
UK Compendium must
normally have been applied
during a conversion period
of at least 2 years before
sowing, or, in the case of
grassland, at least 2 years
before its exploitation as
feeding stuff from organic
farming, or, in the case of
perennial crops other than
grassland, at least 3 years
before the first harvest of
products.

The mother plant in the
case of seeds, and the
parent plant(s) in the case
of vegetative propagating
material must have been
produced for at least one
generation or, in the case of
perennial crops, two
growing seasons.

The fertility and the
biological activity of the soil
must be maintained or
increased, in the first
instance, by cultivation of
legumes, green manures or
deep-rooting plants in an
appropriate multi-annual
rotation programme. Some
fertilisers and soil
conditioners may under
certain circumstances, be
used as a complement to
organically derived green
and animal manures in
organic farming and are
listed in the Compendium.
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EC 834/2007

The prevention of
damage caused by pests,
diseases and weeds shall
rely primarily on the
protection by natural
enemies, the choice of
species and varieties,
crop rotation, cultivation
techniques and thermal
processes; The EU
Regulation only requires
the choice of
"appropriate" species and
varieties to control
diseases, pests and
weed pressure.

USDA/USNOP
2002

Raw animal manure must
either be composted,
applied to land used for a
crop not intended for
human consumption, or
incorporated into the soil
at least 90 days before
harvesting an edible
product that does not
come into contact with
the soil or soil particles
and at least 120 days
before harvesting an
edible product that does
come into contact with
the soil or soil particles.

Practices to prevent crop
pests, weeds, and
diseases including crop
rotation, soil and crop
nutrient management
practices, sanitation
measures and cultural
practices should be
controlled. A biological or
botanical substance or a
substance included on
the national list of
synthetic substances
allowed for use in organic
crop production may be
applied to prevent,
suppress, or control
pests, weeds, or
diseases.

CODEX 1999
(Revised 2007)

By-products from
livestock farming, such
as farmyard manure,
may be used if they
come from livestock
holdings producing in
accordance with these
guidelines. Manure
application rates
should be at levels that
do not contribute to
ground and/or surface
water contamination.
Member countries may
establish maximum
application rates for
manure or stocking
densities. The timing of
application and
application methods
should not increase the
potential for run-off into
ponds, rivers and
streams.

Pests, diseases and
weeds should be
controlled by any one,
or a combination, of
the following
measures:

- choice of appropriate
species and varieties;
— appropriate rotation
programs;

- mechanical
cultivation;

- protection of natural
enemies of pests
through provision of
favourable habitat,
ecological buffer zones
which maintain the
original vegetation to
house pest predators;
- diversified
ecosystems. These will
vary between
geographical locations.
E.g. buffer zones to
counteract erosion,
agroforestry, rotating
crops;

- flame weeding;

- natural enemies
including release of
predators and
parasites;

- biodynamic
preparations from
stone meal, farmyard
manure or plants;

- mulching and
mowing;

- grazing of animals;

- mechanical controls
such as traps, barriers,
light and sound;

- steam sterilization
when proper rotation of
soil renewal cannot
take place
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IFOAM 2005

Manures containing
human faeces and
urine should not be
used unless free of
human pathogens.
Manures containing
human excrement
(faeces and urine) are
prohibited for use on
crops

for human
consumption.

Pests, diseases and
weeds should be
managed by one, or a
combination, of the
following measures:
a. choice of
appropriate species
and varieties;

b. appropriate rotation
programs;

¢. mechanical
cultivation;

d. protection of natural
enemies of pests
through provision of
favourable habitat

e. diversified
ecosystems. E.g.
buffer zones to
counteract erosion,
agro-forestry, rotating
crops, intercropping,
etc.;

f. thermal weeding;
g. seed bed
preparation;

h. natural enemies
including release of
predators and
parasites;

i. acceptable
biodynamic
preparations from
stone meal, farmyard
manure or plants;

j- mulching and
mowing, grazing of
animals;

k. controls such as
traps, barriers, light
and sound and
physical methods as

permitted, including the

application of heat.

DEFRA UK
Compendium 2006

The total amount of
manure, as defined in
Directive 91/676/EEC,
applied on the holding may
not exceed 170 kg of
Nitrogen per year/hectare of
agricultural area used.

Pests, diseases and weeds
shall be controlled by a
combination of the following
measures:

- choice of appropriate
species and varieties;

- appropriate rotation
programme;

- mechanical cultivation
procedures;

- protection of natural
enemies of pests through
provisions favourable to
them (e.g.

hedges, nesting sites,
release of predators);

- flame weeding



Buffer Zones

EC 834/2007

] Operators should keep

the land, animals, and
products used for, or
produced by, the organic
units separate from those
used for, or produced by,
the non-organic units and
keep adequate records to
show the separation.

"~ GMOs not to be used as

Genetically Modified/Engineered
Organisms (GMO/GEO)

plant protection products,
fertilisers, soll
conditioners, seeds,
vegetative propagating
material.

The use of ionising
radiation for the treatment
of organic food or feed, or
of raw materials used in
organic food or feed is
prohibited.

USDA/USNOP
2002

Any field or farm parcel
must have distinct,
defined boundaries and
buffer zones such as
runoff diversions to
prevent the unintended
application of a prohibited
substance to the crop or
contact with a prohibited
substance applied to
adjoining land that is not
under organic
management

No ruling against GMOs
is included under
USDA/USNOP
legislation; crops that are
certified organic may still
contain GMOs.

lonising radiation is
prohibited in the
treatment and processing
of foods.

CODEX 1999
(Revised 2007)

Organic production
should take place in a
unit where the land
parcels, production
areas, farm buildings
and storage facilities
for crops and livestock
are clearly separate
from those of any other
unit which is not
certified organic.

All materials and/or the
products produced
from genetically
engineered/modified
organisms
(GEO/GMO) are not
compatible with the
principles of organic
production (growing,
manufacturing, or
processing) and
therefore are not
accepted.

lonising radiation
should not be used on
organic products for
the purpose of pest
control, food
preservation,
elimination of
pathogens or
sanitation.
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The operator shall
employ measures
including barriers and
buffer zones to avoid
potential contamination
and limit contaminants
in organic products.

Genetically Modified
Organisms (GMOs)
and their derivatives
should be excluded
from organic
production processing
and handling to the
fullest extent possible.

lonising radiation is
prohibited.

DEFRA UK
Compendium 2006

Production must take place
in a unit of which the
production premises, land
parcels, pasturage, open-air
exercise areas, open air
runs, livestock buildings,
and, where applicable, the
premises for the storage of
crops, crop products,
livestock products, raw
materials and inputs, are
clearly separate from those
of any other unit not
producing in accordance
with the rules laid down in
the compendium.

GMOs are prohibited in
foodstuffs, food ingredients
(including additives and
flavourings), processing
aids (including extraction
solvents), feeding stuffs,
compound feeding stuffs,
feed materials, feed
additives, processing aids
for feeding stuffs, certain
products used in animal
nutrition ( under Directive
82/471/EEC) plant
protection products,
veterinary medicinal
products, fertilisers, soil
conditioners, seeds,
vegetative reproductive
material and livestock.

Organic products and their
ingredients should not be
subjected to treatments
involving the use of ionising
radiation.



Conversion Period

Annex 2(c): Organic Regulations, Livestock

EC 834/2007

Conversion periods are

specific to the animal
species. For breeding
purposes, non-
organically raised

animals may be brought

onto a holding under
specific conditions.
Such animals and their
products may be
deemed organic after
compliance with their
specific conversion
period. Animals and
animal products in the
conversion period may
not be labelled as
organic.

USDA/USNOP
2002

Livestock products
that are to be
labelled as organic
must be from
livestock under
continuous organic
management from
the last third of
gestation or
hatching. Poultry
must have been
under continuous
organic
management
beginning no later
than the second day
of life. Milk or milk
products must be
from animals that
have been under
continuous organic
management
beginning no later
than 1 year prior to
production. There
are exceptions when
an entire, distinct
herd is converted to
organic production.
For the first 9
months of the year
of conversion, the
producer may
provide the herd with
a minimum of 80%
feed that is either
organic or produced
from land included in
the organic system
plan and managed in
compliance with
organic crop
requirements. During
the final 3 months of
the year of
conversion, the
producer must
provide the herd
feed in compliance
with section.
Livestock used as
breeder stock may
be brought from a
non-organic
operation.

CODEX 1999
(Revised 2007)

Livestock may not be
transferred between organic
and non-organic units.
Livestock products must
come, from birth or hatching,
from production units, or
have been the offspring of
parents raised under organic
conditions. Competent
authorities may reduce the
conversion periods in certain
cases a) pasture, open-air
runs and exercise areas
used by non-herbivore
species; b) for bovine,
equine, ovine and caprine
coming from extensive
husbandry during an
implementation period
established by the
competent authority or dairy
herds converted for the first
time; c) if there is
simultaneous conversion of
livestock and land used only
for feeding within the same
unit, the conversion period
for both livestock, pasture
and/or land used for animal
feed, may be reduced to two
years only in the case where
the existing livestock and
their offspring are fed mainly
with products from the unit.
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- When organic

livestock is not
available conventional
animals may be
brought in according
to

the following age
limits:

a. 2 day old chickens
for meat production;
b. 18 week old hens
for egg production;

c. 2 weeks for any
other poultry;

d. piglets up to 6
weeks and after
weaning;

e. dairy calves up to 4
weeks old that have
received colostrum
and are fed a diet
consisting mainly of
full milk. Breeding
stock may be brought
in from conventional
farms to a yearly
maximum of 10% of
the adult animals of
the same species on
the farm. IFOAM
requires a conversion
period of at least 12
months prior to
pastures, meadows
and products
harvested there from
being considered
organic. IFOAM
requires 12 months of
conversion for
pastures.

DEFRA UK
Compendium 2006

To convert land for
livestock, the whole area of
the unit used for animal
feed must comply with the
rules on organic farming
for plants. The conversion
period may be reduced to
1 year for pasturages,
open air runs and exercise
areas used by non-
herbivore species, where
there is evidence that the
areas concerned have not
received any conventional
materials. Livestock, other
than poultry, intended for
meat production must be
raised from birth on a unit
managed in accordance
with these Standards. In
addition, ewes, goats and
sows whose progeny is
intended for meat
production must be
managed in accordance
with these standards after
mating. Cattle whose
progeny is intended for
meat production must be
managed in accordance
with these standards for at
least 12 weeks before
calving. Otherwise, when a
production unit is
converted, livestock
products may be sold as
organic products, provided
the livestock are reared
according to the following
rules: 6 months in the case
of sheep for milk
production; nine months in
the case of cattle for milk
production, except that the
requirements of these
Standards in respect of
feed must be complied with
for at least six months
before the end of the
conversion period; 10
weeks for poultry for meat
production, brought in
before they are three days
old; six weeks in the case
of poultry for egg
production. If there is
simultaneous conversion of
the complete production
unit, including livestock,
pasturage and/or any land
used for animal feed, the
total combined conversion
period for both livestock,
pasturage and/or any land
used for animal feed, shall
be reduced to 24 months,
subject to certain
conditions.



Origin of Livestock

Breeding/Reproduction

EC 834/2007

Livestock must come
from production units
which comply with the
rules on the various
types of livestock
production. Organic
practices must be
applied throughout their
life. Males for breeding
may be brought in from
non organic-production
stockfarms provided
that the animals are
subsequently reared
and always fed in
accordance with the
rules laid down in this
Regulation. Where
livestock is obtained
from units not complying
with this Regulation,
special attention must
be paid to animal health
measures; screening
tests or quarantines
may be used as
necessary.

[ The reproduction of

organically reared
livestock should be
based on natural
methods. Artificial
insemination is allowed.
Reproduction shall not
be induced by treatment

with hormones or similar

substances, unless as a
form of veterinary
therapeutic treatment in
case of an individual
animal; other forms of
artificial reproduction,
such as cloning and
embryo transfer, shall
not be used.

USDA/USNOP
2002

| Livestock products

that are to be
labelled as organic
must be from
livestock under
continuous organic
management from
the last third of
gestation or
hatching: Except
that, (1) Poultry must
have been under
continuous organic
management
beginning no later
than the second day
of life; (2) Dairy
animals. Milk or milk
products must be
from animals that
have been under
continuous organic
management
beginning no later
than 1 year prior to
the production.
There are
exceptions when an
entire, distinct herd
is converted to
organic production.
(3) Breeder stock.
Livestock used as
breeder stock may
be brought from a
non-organic
operation.

| Traditional breeding,

hybridisation, in vitro
fertilisation, and
tissue culture are
accepted.

CODEX 1999
(Revised 2007)

| Livestock used for organic

products must come, from
birth or hatching, from
production units complying
with these guidelines, or
have been the offspring of
parents raised under the
conditions set down in these
guidelines. They must be
raised under this system
throughout their life.

' Breeding methods should be

in compliance with the
principles of organic farming
taking into account:

a) the breeds and strains
suitable for raising under
local conditions and under
an organic system;

b) the preference for
reproduction through natural
methods, although artificial
insemination may be used;
c) that embryo transfer
techniques and the use of
hormonal reproductive
treatment shall not be used,;
d) that breeding techniques
employing genetic
engineering must not be
used.
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| Animals shall be

raised organically
from birth. When
organic livestock is
not available
conventional animals
may be brought in
according to

the following age
limits:

a. 2 day old chickens
for meat production;
b. 18 week old hens
for egg production;

c. 2 weeks for any
other poultry;

d. piglets up to 6
weeks and after
weaning;

e. dairy calves up to 4
weeks old that have
received colostrum
and are fed a diet
consisting mainly of
full milk. Breeding
stock may be brought
in from conventional
farms to a yearly
maximum of 10% of
the adult animals of
the same species on
the farm.

] Breeding systems

shall be based on
breeds that can
reproduce
successfully under
natural conditions
without human
involvement. Artificial
insemination is
permitted. Embryo
transfer techniques
and cloning are
prohibited. Hormones
are prohibited to
induce ovulation and
birth unless applied to
individual animals for
medical reasons and
under veterinary
supervision.

DEFRA UK
Compendium 2006

Livestock must come from

production units which
comply with the rules on
the various types of
livestock production laid
down in these Standards.
Throughout their life, this
system of production must
be applied. Livestock
existing on the livestock
production unit, not
complying with these
Standards can be
converted. When a herd or
flock is constituted for the
first time and organically
reared animals are not
available in sufficient
numbers, non-organically
reared livestock may be
brought into an organic
livestock production unit,
subject to a number of
species-specific conditions,
regarding age or size.

[ The reproduction of

organically reared livestock
should be based on natural
methods. Nevertheless,
artificial insemination is
permitted. Other forms of
artificial or assisted
reproduction (for example
embryo transfers) are
prohibited. The use of
hormones or similar
substances to control
reproduction (e.g. induction
or synchronisation of
oestrus), is prohibited.



Livestock Housing & Stocking Densities

EC 834/2007

Permanent access to
open air areas,
preferably pasture,
whenever weather
conditions & state of the
ground allow, unless
restrictions and
obligations related to
the protection of human
and animal health are
imposed. Appropriate
stocking densities, and
housing conditions shall
ensure that the
developmental,
physiological and
ethological needs of
animals are met.

USDA/USNOP
2002

Producers must

provide access to
the outdoors, shade,
shelter, exercise
areas, fresh air, and
direct sunlight
suitable to the
species, its stage of
production, the
climate, and the
environment,
including access to
pasture for ruminant
animals. Producers
must also provide
appropriate clean,
dry bedding, and, if
the bedding is
typically consumed
by the species, it
must comply with
applicable organic
feed requirements.
Producers must
provide shelter
designed to allow for
the natural
maintenance,
comfort level, and
opportunity to
exercise appropriate
to the species. The
shelter must also
provide the
temperature level,
ventilation, and air
circulation suitable to
the species and
reduce the potential
for livestock injury.
Producers may
provide temporary
confinement of an
animal because of
inclement weather;
the animal's stage of
production;
conditions under
which the health,
safety, or well-being
of the animal could
be jeopardized; or
risk to soil or water
quality.

CODEX 1999
(Revised 2007)

Free range conditions for all

animals are required, but
Codex accepts that animals
are confined for temporarily
restricted times and certain
reasons. Housing for
livestock will not be
mandatory in areas with
appropriate climatic
conditions to enable animals
to live outdoors. Housing
conditions should meet the
biological and behavioural
needs of the livestock by
providing:

— easy access to feeding
and watering;

- insulation, heating, cooling
and ventilation of the building
to ensure that air circulation,
dust level, temperature,
relative air humidity and gas
concentration are kept within
limits which are not harmful
to the livestock;

- plentiful natural ventilation
and light to enter. The
stocking density should:
provide for the comfort and
well being of the livestock,
take into account the
behavioural needs of the
livestock, provide them with
sufficient space to assume
all natural postures and
movements. Free-range,
open-air exercise areas, or
open-air runs should, if
necessary, provide sufficient
protection against rain, wind,
sun and extreme
temperatures, depending on
the local weather conditions
and the breed concerned.
The outdoor stocking density
of livestock kept on pasture,
grassland, or other natural or
semi-natural habitats, must
be low enough to prevent
degradation of the soil and
over-grazing of vegetation.
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] Housing conditions

shall ensure:

a. ample access to
fresh water and feed
according to the
needs of the animals;
b. animals have
sufficient space to
stand naturally, lie
down easily, turn
around, groom
themselves and
assume all natural
postures and
movements;

c. where animals
require bedding,
adequate natural
materials are
provided;

d. that construction
provides for
insulation, heating,
cooling and
ventilation of the
building, that permits
air circulation, dust
levels, temperature,
relative air humidity,
and gas
concentrations to
within levels that are
not harmful to the
livestock;

e. that poultry, rabbits
and pigs shall not be
kept in cages;

f. that animals are
protected from
predation by wild and
feral animals.
Landless animal
husbandry systems
are prohibited. All
animals shall have
access to pasture or
an open-air exercise
area or run, whenever
the

physiological
condition of the
animal, the weather
and the state of the
ground permit. Such
areas may be partially
covered. Additionally,
the operator shall
ensure that the
environment, the
facilities, stocking
density and flock/herd
size provides for the
behavioural needs of

| the animals.

DEFRA UK
Compendium 2006

| The livestock must have

easy access to feeding and
watering. Insulation,
heating and ventilation of
the building must ensure
that air circulation, dust
level, temperature, relative
air humidity and gas
concentration, are kept
within limits which are not
harmful to the animals. The
building must permit
plentiful natural ventilation
and light to enter. Free-
range, open-air exercise
areas, or open-air runs
must, if necessary, provide
sufficient protection against
rain, wind, sun and
extreme temperatures,
depending on the local
weather conditions and the
breed concerned.
Minimum surface areas for
indoor housing and
outdoor exercise areas
exist, stated as minimum
animals/m2 density.



Animal Fodder

EC 834/2007

Livestock should be fed
with organic feed
composed of
agricultural ingredients
from organic farming
and natural non-
agricultural substances.
A part of the ration may
contain feed from
holdings which are in
conversion to organic
farming. Growth
promoters and synthetic
amino-acids are
prohibited and suckling
mammals shall be fed
with natural, preferably
maternal, milk.

USDA/USNOP
2002

" The total feed ration

for livestock
managed in an
organic operation
must be composed
of agricultural
products, including
pasture and forage,
that are organically
produced, except for
non-synthetic
substances and
synthetic substances
included on the
National List. The
producer must not
feed animals under
organic
management plastic
pellets for roughage
or formulas
containing urea or
manure. The feeding
of mammalian and
poultry slaughter by-
products to
mammals or poultry
is prohibited. The
producer must not
supply animal feed,
feed additives, or
feed supplements in
violation of the
Federal Food, Drug,
and Cosmetic Act.

CODEX 1999
(Revised 2007)

All livestock systems should
provide the optimum level of
100% of the diet from
organic feedstuffs (including
'in conversion' feedstuffs).
Feedstuffs of mineral origin,
trace elements, vitamins, or
provitamins can only be used
if they are of natural origin. In
case of shortage of these
substances, or in exceptional
circumstances, chemically
well-defined

analogic substances may be
used; Feedstuffs of animal
origin, with the exception of
milk and milk products, fish,
other marine animals and
their products should
generally not be used or, as
provided by national
legislation. In any case, the
feeding of mammalian
material to ruminants is not
permitted with the exception
of milk and milk products;
Synthetic nitrogen or non-
protein nitrogen compounds
shall not be used.
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Animals shall be fed
organic feed. The
prevailing part (at
least more than 50%)
of the feed should
come from the farm
unit itself or be
produced in co-
operation with other
organic farms in the
region. The following
substances are
prohibited in the diet:
a. farm animal by-
products (e.g. abattoir
waste) to ruminants;
b. slaughter products
of the same species;
c. all types of
excrements including
droppings, dung or
other manure;

d. feed subjected to
solvent extraction
(e.g. hexane) or the
addition of other
chemical agents;

e. amino-acid
isolates;

f. urea and other
synthetic nitrogen
compounds;

g. synthetic growth
promoters or
stimulants;

h. synthetic
appetizers;

i. preservatives,
except when used as
a processing aid;

j- artificial colouring
agents. Animals may
be fed vitamins, trace
elements and
supplements from
natural sources. All
ruminants shall have
daily access to
roughage. Young
stock from mammals
shall be provided
maternal milk or

organic milk from their

own species and shall
be weaned only after
a minimum time that
takes into account the
natural behaviour of
the relevant animal
species.

DEFRA UK
Compendium 2006

- Livestock must be fed on

organically produced
feeding stuffs. For
herbivores, except during
the period each year when
the animals are under
transhumance, at least
50% of the feed shall come
from the farm unit itself or
in case this is not feasible,
be produced in co-
operation with other
organic farms. Up to 30%
of the feed formula of
rations on average may
comprise in-conversion
feeding stuffs. When the
in-conversion feeding
stuffs come from a unit of
the own holding, this
percentage can be
increased to 60%. The
feeding of young mammals
must be based on natural
milk, preferably maternal
milk. Antibiotics,
coccidiostats, medicinal
substances, growth
promoters or any other
substance intended to
stimulate growth or
production shall not be
used in animal feeding.
Feedstuffs must not
contain GMOs



Veterinary Treatments & Medical Supplies

Transport of Livestock

EC 834/2007

Disease prevention
shall be based on breed
and strain selection,
husbandry management
practices, high quality
feed and exercise,
appropriate stocking
density and adequate
and appropriate housing
maintained in hygienic
conditions; chemically
synthesised allopathic
veterinary medicinal
products including
antibiotics may be used
where necessary and
under strict conditions,
when the use of
phytotherapeutic,
homeopathic and other
products is
inappropriate. The use
of immunological
veterinary medicines is
allowed.

Transport shall ensure
that the welfare of
animals is

maintained and the
duration shall be
minimised.

USDA/USNOP
2002

* No antibiotics or

hormones allowed.
When preventive
practices and
veterinary biologics
are inadequate to
prevent sickness, a
producer may
administer synthetic
medications. The
producer of an
organic livestock
operation must not:
administer any
animal drug other
than vaccinations, in
the absence of
illness, however the
producer of an
organic livestock
operation must
administer vaccines
and other veterinary
biologics as needed
to protect the well-
being of animals.
The producer may
not administer
synthetic
parasiticides to
breeder stock during
the last third of
gestation or during
lactation if the
progeny is to be
sold, labelled, or
represented as
organically
produced. After
administering
synthetic
parasiticides to dairy
stock, the producer
must observe a 90-
day withdrawal
period before selling
the milk or milk
products produced
from the treated
animal as organically
produced.

No specific
provisions for
transport of organic
animals

CODEX 1999
(Revised 2007)

Where specific disease or
health problems occur and
no alternative permitted
treatment or management
practice exists, vaccination
of livestock, the use of
parasiticides, or therapeutic
use of veterinary drugs are
permitted; phytotherapeutic
(excluding antibiotics),
homeopathic or ayurvedic
products and trace elements
shall be used in preference
to chemical allopathic
veterinary drugs or
antibiotics. If the use of the
above products is unlikely to
be effective in combating
illness or injury, chemical
allopathic veterinary drugs or
antibiotics may be used
under the responsibility of a
veterinarian; withholding
periods should be the double
of that required by legislation
with, in any case, a minimum
of 48 hours. The use of
chemical allopathic
veterinary drugs or
antibiotics for preventative
treatments is prohibited.

The transport of living stock
should be managed in a
calm and gentle way and in a
manner which avoids stress,
injury and suffering: the
competent authority should
establish specific conditions
in order to meet these
objectives and may establish
maximum transport periods.
In transporting livestock, the
use of electric stimulation or
allopathic tranquilisers is not
permitted.
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An operator may use
chemical allopathic
veterinary drugs or
antibiotics only if:

a. preventive and
alternative practices
are unlikely to be
effective to cure
sickness or injury;

b. they are used
under the supervision
of a veterinarian, and
c. withholding periods
shall be not less than
double of that
required by
legislation, or a
minimum of 48 hours,
whichever is longer.
Substances of
synthetic origin used
to stimulate
production or
suppress of natural
growth are prohibited.
Vaccinations are
allowed with the
following limitations:
a. when an endemic
disease is known or
expected to be a
problem in the region
of the farm and where
this disease cannot
be controlled by other
management
techniques, or b.
when a vaccination is
legally required, and
c. the vaccine is not
genetically
engineered.

* Animals be handled

calmly and gently
during transport and
slaughter. The use of
electric prods and
other such
instruments is
prohibited. Animals
shall not be treated
with synthetic
tranquilisers or
stimulants prior to or
during transport.
Slaughterhouse
journey times shall
not exceed eight

hours.

DEFRA UK
Compendium 2006

' Phytotherapeutic,

homoeopathic products,
and trace elements and
products shall be used in
preference to chemically-
synthesised allopathic
veterinary medicinal
products or antibiotics.
Disease prevention is
based on: the selection of
appropriate breeds or
strains of animals, the
application of animal
husbandry practices
appropriate to the
requirements of each
species, encouraging
strong resistance to
disease and the prevention
of infections, the use of
high quality feed, together
with regular exercise and
access to pasturage. The
use of chemically
synthesised allopathic
veterinary medicinal
products or antibiotics for
preventive treatments is
prohibited. The use of
substances to promote
growth or production,
(including antibiotics,
coccidiostats and other
artificial aids for growth
promotion purposes) and
the use of hormones or
similar substances to
control reproduction (e.g.
induction or
synchronisation of
oestrus), or for other
purposes, is prohibited.
Organophosphates are
permitted when a suitable
alternative is not available.

Must be carried out to
minimise stress suffered by
animals. No electrical
stimulation may be used to
coerce animals. Allopathic
tranquilisers are prohibited.



Contaminant Buffer Slaughter

Genetically Modified/Engineered

lonising
Radiation

Zones

Organisms (GMO/GEO)

"~ 'GMOs should not be

USDA/USNOP
2002

No specific
provisions for
slaughter of organic
animals

EC 834/2007

Any suffering, including
mutilation, shall be kept
to a minimum during the
entire life of the animal,
including at the time of
slaughter.

Operators should keep None stated
the land, animals, and

products used for, or

produced by, the

organic units separate

from those used for, or

produced by, the non-

organic units and keep

adequate records to

show the separation.

No ruling against

used in organic farming GMOs is included

or in the processing of under
organic products. USDA/USNOP
legislation.

The use of ionising
radiation for the
treatment of organic
food or feed, or of raw
materials used in
organic food or feed is
prohibited.

lonising radiation is
prohibited in the
treatment and

processing of foods.

CODEX 1999
(Revised 2007)

~ The slaughter of livestock

should be undertaken in a
manner which minimizes
stress and suffering, and in
accordance with national
rules.

Organic production should
take place in a unit where
the land parcels, production
areas, farm buildings and
storage facilities for crops
and livestock are clearly
separate from those of any
other unit which is not
certified organic.

All materials and/or the
products produced from
genetically
engineered/modified
organisms (GEO/GMO) are
not compatible with the
principles of organic
production (growing,
manufacturing, or
processing) and therefore
are not accepted

lonising radiation should not
be used on organic products
for the purpose of pest
control, food preservation,
elimination of pathogens or
sanitation.
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~ Animals be handled

calmly and gently
during transport and
slaughter. The use of
electric prods and
other such
instruments is
prohibited. Each
animal should be
stunned before being
bled to death. The
equipment used for
stunning should be in
good working order.
Exceptions can be
made according to
cultural practice.

 The operator shall

employ measures
including barriers and
buffer zones to avoid
potential
contamination and
limit contaminants in
organic products.

~ The use of genetically

engineered
organisms or their
derivatives is
prohibited. This shall
include animals and
farm inputs such as
vaccines. Organic
processed products
shall not use
ingredients, additives
or processing aids
derived from GMOs.

lonising radiation is

prohibited.

DEFRA UK
Compendium 2006

Minimum age requirements
for slaughter laid down for

poultry.

Production must take place
in a unit of which the
production premises, land
parcels, pasturage, open-
air exercise areas, open air
runs, livestock buildings,
and, where applicable,
livestock products, raw
materials and inputs, are
clearly separate from those
of any other unit not
produced in accordance
with organic regulations.

GMOs are prohibited in
foodstuffs, food ingredients
(including additives and
flavourings), processing
aids (including extraction
solvents), feeding stuffs,
compound feeding stuffs,
feed materials, feed
additives, processing aids
for feeding stuffs, certain
products used in animal
nutrition ( under Directive
82/471/EEC) plant
protection products,
veterinary medicinal
products, fertilisers, soil
conditioners, seeds,
vegetative reproductive
material and livestock.

Organic products and their
ingredients should not be
subjected to treatments
involving the use of
ionising radiation.



