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Associate Parliamentary
Food & Health Forum 
The LSHTM systematic reviews of the nutrient content and health benefits of organically produced foods
5-6.30pm, Tuesday 20 October 2009
House of Lords Committee Room 4A 

Minutes
Introduction

Lord Rea welcomed members to the meeting and explained we would be discussing the results of the systematic review of the nutrient content of organic and conventional food, published on 29 July.  This systematic review was commissioned by the Food Standards Agency (FSA) and led by Dr Alan Dangour of the London School of Hygiene and Tropical Medicine, our first speaker.  He said Alan Dangour was fast becoming a “big hitter” in the field of nutrition research because of the quality of his research and the importance of the subjects he investigates.  Our second speaker, Lord Melchett, is a famous “big hitter”, champion of good food and Policy Director of the Soil Association.
Alan Dangour is a senior lecturer and registered public health nutritionist with a background in biochemistry and biological anthropology.  He taught previously at University College London and the University of Cambridge, and joined the London School of Hygiene & Tropical Medicine (LSHTM)  in 2001.  Alan's research relates mostly to nutrition in older people, and he is is the principal investigator of the OPAL and OPEN studies.
Dr Alan Dangour 
Alan Dangour introduced the systematic reviews which were conducted by a team at LSHTM which included a statistician, a public health clinician and senior public health nutritionists, including Professor Ricardo Uauy.

When we think about food we have to remember that there are a lot of factors that can affect its nutritional quality, such as weather and soil.  We drew up an intuitive map (see slide 3) of these factors, which include: soil history, the use of pesticides, weather, animal husbandry and feed among others.  These will affect the nutritional quality of food before it is handled, transported, stored and cooked.  There is therfore a lot of variability inherent in the nutrient content of our food.
We were not the first people to address the issue of nutrient content in conventional and organic food and the question has been considered by many previous researchers (see slide 4).  Some of these studies were peer-reviewed, others were not, and the findings varied. Some found a difference in nutrient content, others did not.  A major question is whether these reviews were systematic reviews, if they were not, then they could be partial because they did not take into account all the available evidence and therefore they may be biased.  Until the LSTHM research, there was no independent systematic review of the nutrient content of organic and conventional food.

Systematic reviews are those that are focussed on a clearly defined question; use explicit and pre-defined methods; undertake a comprehensive data search; use unbiased selection and abstraction; and are subject to critical appraisal and valid synthesis of data.  They have been used internationally for over 20 years to define public health policy because they use a clearly defined scientific method and are therefore highly respected.
In late 2007 the FSA published its research requirements for the systematic review (PAU122), which was to: identify and evaluate all relevant studies that compare the nutrient content of organic and non-organic food; to assess study strengths and weaknesses; to carry out a comprehensive review of the body of evidence as a whole, identifying whether and where any nutrient and non-nutrient compositional differences occur; and to assess whether any proven nutrient or non-nutrient compositional differences have any nutritional or other health significance in the context of the overall diet. 
The LSHTM applied successfully in December 2007 for the £120,000 contract.  We initiated reviews in February 2008; set up an external independent expert review panel, which included a subject expert, Dr Julie Lovegrove from the University of Reading, and an expert on systematic reviews, Professor Wiseman of the World Cancer Research Fund.  Our systematic review was conducted entirely independently of the FSA, although we met them occasionally during the process as well as others with a relevant interest, including Lord Melchett, to update them on progress.   Our reviews were completed in April 2009 and the first review was published in July 2009.
Our first systematic review looked at the nutrient content of organic and conventional food.  We asked the pre-specified question: “Is there a difference in nutrient content between organically and conventionally produced foods?”.  We did not review pesticide/herbicide residue content, impact on the environment, impact on biodiversity, animal husbandry or other related concerns.
When you conduct a systematic review you have to prepare a protocol which needs to be peer-reviewed and made available for public comment.  We published our protocol online in April 2008 and asked for comments from numerous organisations, including the Soil Association. The protocol specified among other things: the research question, the search strategy, the inclusion/exclusion criteria, the quality criteria and a cut-off date for inclusion of published studies. 

When we searched for studies we defined a comprehensive list of search terms, so that we would find as many relevant studies as possible.  All these terms were pre-specified in the review protocool.  We searched for publications using the most well known and respected science databases: PubMed, Web of Science and CAB Abstracts.  We were as inclusive as possible: we accepted any study types that compared the nutritional content of  organic and conventional food published from 01/01/58 to 29/02/08. For example, we included studies in any language so long as there was an English abstract, but we excluded studies that had not been peer reviewed and review articles.  Peer review is the best benchmark we have for ensuring quality in science.  
We pre-specified the quality criteria of our systematic review.  We said that satisfactory quality studies must meet certain basic characteristics that would allow another researcher to conduct the study again.  The criteria were that the studies should: define “organic”; state the cultivar of crop, or breed of livestock; state the nutrient(s) analysed; describe the laboratory methods used; and state the statistical methods used.  

The initial search identified more than 52,000 studies.  We read the title and abstract of all of these papers and found that the vast majority were irrlevant (see slide 13).  Of the 292 left, 145 were excluded because they were either not peer reviewed, had no relevant outcome or were a review article.  We were unable to obtain 11 studies, despite numerous attempts, and we identified a further 26 either through direct author contact or hand searching of reference lists. Of the remaining 162  studies, 107 were excluded because they either provided no definition of “organic”, or failed to specity the cultivar; statistical information or laboratory methods used.  Only 55 studies met all the pre-specified criteria and these were the basis of our systematic review, published in the American Journal of Clinical Nutrition.  
These studies provided a mountainous amount of information from three different study designs, 100 different foodstuffs, 455 nutrients or other compounds analysed and more than 3500 nutrient comparisons.  However, the way the data were reported was very variable. Calcium provides one example.  Calcium was reported in three different study designs, it was analysed in a huge range of foods and no standard methods of analysis were used, which made our analysis very difficult. 
We found that there was insufficient data to look at individual foods, for example, apples, so we consolidated the information into nutrient groups such as vitamin C.  In order to guard against spurious findings which can arise from conducting multiple statistical analysis, we only conducted statistical analysis on those 11 nutrient groups reported in 10 or more studies.  We used t-tests with robust standard errors (to account for clustering caused by multiple nutrient comparisons within studies) to test for any statistically significant differences in the standardised percentage difference in nutrient content between organically and conventionally produced foods.

Our overall findings were that in studies on nutrient content of crops there was no evidence of statistically significant differences for 8 nutrient groups: vitamin C, phenolic compounds, magnesium, calcium, potassium, zinc, soluble solids and copper.  We did find some  differences in nutrient content which were also biologically plausible.  We found statistically significantly higher levels of nitrogen in conventionally produced crops, and statistically significantly higher levels of phosphorus and greater acidity in organically produced crops. Slides 19, 21 and 22 graphically present the data analysed for vitamin C, nitrogen and phosphorus.  In the case of vitamin C, there is an equal scattering of data above and below the red line (the line of no difference), indicating no difference overall.  For nitrogen, most of the data points lie below the line showing higher levels in conventional foods, while for phosphorus the reverse is the case.

However, the final part of our remit was to consider whether any significant differences in the nutrient content of organic and conventional food were significant for health within the context of the normal diet.  Nitrogen is present in all foods and it is not a critical factor in our diet.  Phosphorus is present in animal source foods and whole grain cereals;and again is not a critical factor in our diet.  Acidity is a matter of taste not health.  So, our overall conclusion is that there was no evidence of important differences in nutrient content between organically and conventionally produced foods.

Our second systematic review looked at the nutrition-related health benefits of consuming organic foods.  We looked at human, in vivo and animal studies and our search strategy found over 92,000 papers.  After screening we identified 11 relevant studies, but there were significant shortcomings in the study designs.  Seven failed to define “organic”, some had questionable designs, some used 
self-reported exposures and outcomes, some used inappropriate statistical analysis.  There were also significant shortcomings in the standard of reporting, which often did not meet accepted guidelines.  We concluded that currently there is no evidence of nutrition-related health benefits from consuming organic foods.
We published our findings in July and they were followed by a torrent of headlines.  Unfortunately the media coverage did not reflect the fact that our review focussed only on the nutrient content of organic foods rather than other factors often associated with organic production.  The Lancet in an editorial about our review stated: “Those who have criticised the review perhaps do not know enough about what a systematic review is.  Because the review set out to look at nutrient content only, it is wrong to point out that it did not include analysis of pesticides, herbicides or fungicides.  Nor did the review attempt to look at taste and freshness, food miles, animal welfare, biodiversity or sustainability.”

Our reviews are systematic, comprehensive, independent and fully peer-reviewed. They found that there is currently no evidence of important differences in nutrient content between organically and conventionally produced foods and no evidence of nutrition-related health benefits from consuming organic foods.  Our reviews also highlighted significant shortcomings in both the quality of research and its reporting.

Lord Taverne asked Alan Dangour whether the team had identified a study that compared the organic and conventional food produced by a single farmer, where the skill of the farmer would be relevant.  Alan said he was not aware of a study of that type.
Lord Melchett

The Soil Association (SA) supports scientific research.  It  is actively involved in numerous UK and international research projects and it encouraged the Food Standards Agency (FSA)  to do a systemic review of the nutrient profile of organic and non-organic foods, once results from the largest ever research programme in this area were available.  He expressed confidence that the findings of the LSHTM review will be overturned by new analysis published in scientific papers.  That takes time – usually a year or more.  At this stage criticism mainly focuses on the way the FSA went about this, the criteria used by the scientists to select studies for review in contrast to other recent reviews, and on the way Alan Dangour presented his findings.


There is nothing unexpected or hypothetical about there being a difference between organic and non-organic food, the question is how large it is.  Differences in soil fertility management between organic and conventional practice are similar to those differences in fertilisation intensity that have been shown to affect plant composition in studies of the general effects of nutrient supply on plant composition.  In other words, studies of basic plant science independently predict that the differences in nutrient availability between organic and conventional soils will affect the product composition by increasing the contents of defence related compounds, vitamin C and dry matter and reducing the nitrate content. 

Was this the right time for the FSA to commission this review?  The EU’s Quality Low Input Food (QLIF) programme, the largest ever research programme looking at organic farming and food, was completed this spring – it ran for 5 years, cost €18 million and involved 31 universities and research institutes. So far 100 papers have been published, but most of the research will be published over the next two years.  Tthere is no rational explanation for the FSA to have commissioned their review so that it would report shortly before the QLIF research, involving huge expenditure of European taxpayers’ money, was published.  As soon as the SA learnt that the FSA were advertising their review, we urged them to delay so that the QLIF research results could be included,  they refused, and have never explained this decision.  This has given rise to the widespread assumption among organic businesses and organisations that the FSA commissioned their review as a spoiling operation, thus unfairly throwing suspicion on the integrity of the scientists who carried out the review.
Was the process for conducting the review in line with current best practice?  It can be compared with the open and inclusive process followed by the French equivalent of the FSA, the AFSSA.  The AFSSA set up an expert working group to perform an exhaustive and critical evaluation of the nutritional and sanitary quality of organic food; the highest quality scientific standards were used for the evaluation; the selected papers referred to well-defined organic farming, with clear information on design and follow-up, and the appropriate sampling and statistical analyses; the study took over 2 years of work involving about 50 experts from a range of disciplines including organic agriculture; and the final consensus report was issued in 2003.  A peer reviewed, more up-to-date version of the AFSSA report was published in May 2009 (too late for the FSA study).

The FSA routinely consults with food companies before commissioning research that affects them, but there was no prior consultation with organic companies prior to this review. When the FSA publishes research that affects food businesses it generally discusses the outcome with the companies concerned prior to publication - as when they published research from Southampton University on the negative impact of some additives and food colours on children’s behaviour. However,  no organic businesses were informed about the outcome of this review prior to its publication, and groups like the SA had about 45 minutes to absorb over 100 pages of reports before answering questions from the media.  The process was secretive and confrontational.
Certain questions about the review arise.  Was the relevant question addressed? Were studies most relevant to the review included or excluded - were more recent, generally higher quality studies, more likely to be included or excluded? Are there criticisms of the way the review was conducted? Are there criticisms of the statistical tests applied in this review? Were all the conclusions presented science or were some personal opinions?

The conceptual framework says the study looks at “the size and relevance to health of any differences in contents of nutrients and other substances in organically and conventionally produced crops and livestock products”.  Rather than assessing which of the many different (and correctly identified) potentially confounding factors would need to be controlled to address the central question, it seems that the data extraction was done with very little regard for the conceptual framework. For example, the review did not focus on comparative field trials or farm pairs, where confounding factors are well controlled. The only confounding factor that the review attempted to manage was variety or breed, while studies were included where geographical origin, harvest time, or processing methods were not identical between the two treatments 
The criteria adopted by this review generally excluded the best recent science in Europe and America, where field trials based on large numbers of replicated plots are used to allow detailed analysis of the factors affecting crops. Studies that did not require that the samples were grown in the same area were included. This review gave more weight to studies where more varieties were included or the same samples were measured several times, for example after different length of storage. Studies covering several years (which should have been given more weight than one-year studies) seem to have been generally counted as only one comparison 

Certain studies may have influenced the overall outcome much more than others, for reasons that appear to be inexplicable or even wrong, rather than for reasons linked to the question posed - for example: the lack of adjustment for the difference in dry matter content, which systematically reduces the values for organic foods in all studies where the values are reported on dry matter basis. The exclusion of many well-controlled field trials for fruits and vegetables, that used “integrated” methods for the conventional treatment - in recent years in developed countries, almost all non-organic fruit and vegetables are grown under IPM or ICM protocols, so this exclusion would eliminate most recent research in the UK, the USA and some other countries. Studies where the organic certification body was not named were excluded - in the EU the use of “organic” is now legally controlled by EU law (and this now applies in the United States) - in these circumstances researchers understandably frequently do not mention the certifier, so this could also exclude many more recent studies.
Are there criticisms of the statistical tests applied in this review?  Lord Melchett said there are, but as he is not a statistician he did not intend to set them out in detail, though they involve the use of the t-test on data sets that are not normally distributed, and the fact that log transformation was not used.  It is not clear if these issues would have altered the differences found in this review one way or another.  However, it is fair to say that most scientists would not describe as “of no significance” a 90% chance that the observed difference is real, as was done in the cases of magnesium and zinc in this review.
Were all the conclusions presented science or personal opinion?  The generally higher levels of beneficial nutrients in organic food found in this study were mainly found to be not statistically significant.  That scientific conclusion may rest on the  indefensible selection criteria applied to include and exclude studies from the review, the failure to control for dry mater content, possibly the statistical approach adopted, and other matters that other expert scientists will be reviewing. However, the fact that even in this study in almost all cases organic foods did have higher beneficial nutrients, and in some cases statistically significant differences, might have been thought a trend worthy of mention by most scientists in their conclusions.  Alan Dangour chose not to mention these facts, instead focussing in his presentation to the media on his personal opinion that the study found “no important differences” between organic and non-organic food.  The FSA and most nutritionists usually support nutritional improvements even if useful only for a few consumers, but not apparently in this case.  “Important” is not a scientific term – it is personal opinion (while it can be estimated, it will be different for each nutrient and for different populations), but the unscientific “no important difference” conclusion is, I think deliberately, what the scientists and the FSA succeeded in getting the media to focus on.
Lord Melchett concluded that: the the relevant question had not been addressed; some studies most relevant to the question were excluded; more recent, generally higher quality studies, were more likely to be excluded; and there are criticisms of the statistical tests applied in this review, but it is not yet clear if these affected the results.  Some of the conclusions presented by Alan Dangour and the FSA were science, but others were expressions of personal opinion.
Lord Melchett suggested this raises various questions about the FSA.  It was the wrong time for the FSA to commission this review; the process for conducting the review was not in line with current best practice; and organic businesses were not treated in the same way as the FSA treats other food businesses.
The “French AFFSA” research concluded that organic plant products contain more anti-oxidants such as phenols and salicylic acid (known to protect against cancers, heart disease and many other health problems); organic animal products contain more polyunsaturated fatty acids (protect against heart disease); carbohydrate, protein and vitamin levels are insufficiently documented; and organic plant products contain more dry matter (more nutrient dense) and have higher levels of minerals. 
Lord Melchett showed a slide (slide 20) which showed the nutritional values for organic and conventional foods as measured in a review that is part of the Quality Low Input Food (QLIF) programme, which included up to 200 studies.  The QLIF Conclusions on crop production
  were: levels of a range of nutritionally desirable compounds (e.g. antioxidants, vitamins, glycosi-nolates) were shown to be higher in organic crops; levels of nutritionally undesirable compounds (e.g. mycotoxins, glycoalkaloids, cadmium and nickel) were shown to be lower in organic crops; and these benefits were mainly linked to fertilisation, but also to pre-crop effects (mycotoxins) and the non-use of pesticides in crop protection.
The SA agrees with Alan Dangour that there has been very little research involving human studies or cohort studies, but there have been a few. The Parsifal study (see slide 22) involved 14.000 children in 5 EU-countries and investigated allergies in relation to life style factors. It found that eczema/allergy complaints were 30 % lower in children with an anthroposophic lifestyle, including organic and biodynamic food (Alfven 2005).  The Koala study involved 3000 mothers and children, of whom 25% with an “alternative” lifestyle are being studied as to allergies in relation to lifestyle factors such as organic nutrition.  This study have found that mothers who use organic dairy products have more CLA’s in their breast milk and that eczema is 30 % less among children that eat more than 90% organic dairy products. This study is being continued for a further 7 years, looking at allergies and body weight.
Questions
Earl Baldwin of Bewdley said he had been involved in a systematic review on fluoridation which was set up with a review panel which included both supporters and campaigners against fluoridation, which had been useful in challenging the design of the study.  He asked if Alan Dangour had considered this approach.  He also asked what evidence Alan had to justify his comment that a lot of the studies were “weak” and what weight was given to the human health studies in the review. Alan Dangour said he could see the usefulness of including people with strong views on the subject on a review panel, but it was difficult to identify people who were “anti-organic” and they had not considered this approach, although they did have an external review panel of independent experts.  The LSHTM team had defined quality criteria which sought to be inclusive.  They had not, for example, questioned what laboratory methods were used.  Their criteria had been pretty basic and he agreed with Lord Melchett that the quality of work in this area is not good.
Alan Dangour went on to say that there are several problems that need to be considered when interpreting the findings of the KOALA study.  The study relied on self-reporting on the proportion of organic food in the diet and incidence of atopic illness (the primary study outcome).  People whose diet is 90% organic are not typical of the population at large and may differ in many ways, apart from their diet, from other members of the study sample.  The study found no association between total diet and health, and after conducting numerous statistical tests identified only 1 statistically significant finding between organic milk and eczema.  Limitations of this kind make it difficult to interpret the overall research findings.  Other studies on health benefits involved very small numbers of people – in one case only six.

Lord Melchett said the SA recognise the value of systematic reviews and had indeed encouraged the FSA to carry one out, but the SA wanted it to take account of the largest, publicly funded research project yet carried out (by the EU).  A study from one of America’s leading agricultural research universities had been excluded from the LSHTM review because the organic food involved had not been certified, although organic food is legally defined in the USA and the EU and it was very good quality research.  The selection criteria used by the LSHTM review is likely to be the reason for the difference in findings between the LSHTM and EU research. 
Alan Dangour pointed out that the French AFFSA review that Lord Melchett was referring to was not a systematic review and was therefore not as scientifically robust as the LSHTM review.
Kirsten Brandt of Newcastle University said there there was nothing wrong with what was specified in the LSHTM review protocol, although on some points it had been vague and these were the areas where disagreement has arisen.  For example, the protocol did not explicitly say that studies would only be included if the organic food assessed had been certified by an organic body.  Alan Dangour said the protocol had specified that a “clear definition of organic production method” was required.
John Holroyd of Nairn’s Oatcakes said a quarter of the oatcakes they produced were organic and the main reason people bought them was to avoid pesticides and fertilisers.  Unfortunately a lot of people have lost confidence in organic food as a result of the publicity associated with the LSHTM review, despite the fact that it had not considered the use of pesticides and fertilisers.  He expressed anger that the FSA did not handle the research and publication of the research findings better.  Alan Dangour said he had made it clear at the media launch of the research findings that the review had not considered issues such as use of pesticides and fertilisers, but the media had not reported those comments.  He had been disappointed by the way it was reported in the press.  Lord Melchett said he had been prepared to defend the FSA focus on the nutrient content of organic and conventional food and their decision to ignore pesticides, but if the French AFFSA can do a study that reflects consumer concerns about pesticides, our FSA should also have been able to do so.  
Lord Rea acknowledged that the review had not looked for evidence of good or bad health arising from one or other form of food production, but Lord Melchett had drawn attention to a finding that conventional foods were associated with more allergies, such as eczema.  This fits with a hypothesis that many dermatologists have in respect of allergies: if you live closer to the earth and are more used to allergens you are less likely to have allergies.  German children on farms have far less allergies than city children.  Lord Taverne said there was no evidence that these findings related to the type of food consumed and the suggestion was that the link was between the children and contact with animals.
Alan Dangour repeated his concerns over the interpretation of the results of the KOALA study.  Lord Melchett agreed that this study was in its early stages and the results need to be carefully assessed. He said the study would last another 7 years, so there was time to address any concerns about it.
Lord Rooker, the Chairman of the FSA, said he had taken up his FSA appointment the day before the LSHTM review had been published. He had expressed concern that this was one of three major pieces of research which had been published during the Parliamentary recess.  Lord Rooker undertook to seek answers at the FSA to the managerial and technical questions which had been raised by Lord Melchett, but he emphasised that the FSA cannot be accountable for the way in which the media report research.  The FSA will update the LSHTM research as and when it can and when the evidence base becomes stronger.  The FSA is certainly not seeking to attack the organic production of food.  The LSHTM review was a modest piece of research, costing £120,000.  The FSA’s top priority is food safety, but it also has a responsibility for healthy eating and the nutritional quality of our food. The FSA is aware of concern about pesticides, but pesticide residues in food are rigorously monitored against very strict standards and the result of this monitoring is published quarterly online for anyone to see.  Lord Rea said that Lord Rooker had been regarded as a very fair-minded and reasonable Minister and he expressed confidence that he would be fair-minded as Chairman of the FSA.
Conclusion

Lord Melchett emphasised the SA’s support for scientific analysis as the best way to assess evidence, although they would have liked to see a wider use of scientific skills.  Alan Dangour said he was grateful for the opportunity to present the review findings and he looked forward to further evidence in this area becoming available. 

Lord Rea thanked both speakers for their very clear presentations and announced that the next FHF meeting will take place on Tuesday 10th November, when the Forum will be discussing maternal diet, the significance of low birth weight and infant feeding.  
CLC, October 2009

� Relative levels of nutritionally relevant compounds in fruit and vegetables; a meta-analysis (Brandt et al. unpublished)
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