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Nutrition and Children’s Behaviour and Learning: An Overview
by Dr Alex Richardson, Senior Research Fellow at the Centre for Evidence Based Intervention,
University of Oxford; and Founder Director of the UK charity, Food and Behaviour Research
Childhood behaviour and learning difficulties have become an issue of major concern in most developed
countries. In the UK, one in five of all children in mainstream schools now has ‘special educational needs’,
with serious consequences for their educational and future life chances unless effective support and
remediation can be provided. Most of these children show features of common developmental disorders
such as Attention-Deficit Hyperactivity Disorder (ADHD), dyslexia, Developmental Coordination Disorder
(DCD) or Autistic Spectrum Disorders (ASD) - although in practice there is substantial overlap between all
of these conditions. These diagnostic labels are also purely descriptive, i.e. there are no objective markers
for any of these conditions, and their core defining features are dimensional, affecting many children
from the general population to some degree.
Children with ADHD, ASD and related conditions appear disproportionately vulnerable to various physical
health complaints, including allergies or other immune disorders and gastro-intestinal complaints in
particular. As the gut, immune system and brain are fundamentally interconnected and share many of
the same chemical signalling systems, this may sometimes offer clues to etiology and management. For
many professionals working with such children, however, these kinds of physical comorbidities are often
regarded as having no possible relevance to the children’s behavioral or learning difficulties.
The causes of childhood behaviour and learning difficulties are complex, multi-factorial, and can differ
substantially between individuals with the same diagnosis, complicating both research and management.
It is widely acknowledged that both genetic and environmental factors play a part. Less well recognised is
the fact that these interact profoundly with each other (i.e. that ‘nature versus nurture’ is a false
dichotomy) – let alone that nutrition is at the interface of most gene-environment interactions. Genes
code for proteins, which cannot be assembled if the right ingredients are not available – and many of
these have to be provided by the diet. Nutrition also influences gene expression and regulation in many
other ways, and in early life some of those influences can have permanent effects – i.e. maternal diets
during pregnancy can influence both physical and mental health development of not only the resulting
children, but also future generations. Throughout life, however, diet remains one of the most important
factors shaping children’s development, and existing evidence indicates that it is worth considering in any
child presenting with behaviour or learning difficulties.
Summary of key points


Childhood behaviour and learning difficulties - including ADHD, dyslexia, dyspraxia and autistic
spectrum disorders - now affect 20% of mainstream school children in the UK



Nutrition is fundamental to children’s mental as well as physical health and development, and
increasing evidence shows that dietary interventions can be of benefit in the management of
ADHD and related childhood developmental disorders



Recognition of the potential role of diet could improve both the diagnosis and management of
child behaviour and learning difficulties. Education and professional training in this area could
benefit all professionals who work with such children and their families.
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About Dr Alex Richardson
Dr Alex Richardson is a Founder/Trustee of FAB Research and a Senior Research Fellow at the Centre for
Evidence Based Intervention, University of Oxford, having previously been based at Oxford’s Dept of
Physiology, Anatomy and Genetics from 1987-2007. She is internationally known for her work on the role
of nutrition in behaviour, learning and mood, and is one of the world’s leading researchers on the
influence of omega-3 and other dietary fats on mental health and performance, particularly in relation to
developmental conditions such as ADHD, dyslexia, depression and schizophrenia. Her research has always
been multi-disciplinary, and currently involves both experimental studies and nutritional treatment trials.
Alex is much sought after as a speaker for public, professional and academic audiences both nationally
and internationally. She has over 80 research publications to date, and is also author of ‘They Are What
You Feed Them’.
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How to Influence Food Choices in the Context of Current Family Food Culture
by David Rex, Dietitian, Health & Social Care – Children’s Services, Highland Council, Inverness

This presentation will look at the challenges of influencing the food choices of children in both clinical and
educational settings. Parenting style, family food culture, school food policy and the broader food
environment set the framework within which food choices are made.
Key points


Knowledge about how food might affect health and wellbeing, is only one factor in governing the
food that parents give their children, and that young people chose.



How we feel about food is different to what we know, and arguably a bigger factor in determining
food choice.



Skills including parenting, cooking, tasting, and critical appraisal of marketing and labelling are all
important, and too easily overlooked.



Nutritional, emotional and political literacy in food and health are needed if young people are to
make choices that meet health, hedonistic, practical and financial needs.



School is our best chance to create a healthy food culture, but it must not end there.

About David Rex
David Rex is a Dietitian for Highland Council, working in “Health & Social Care – Children’s Services”. He
has a lead public health role for Food & Health in schools, nurseries and Children’s Residential Units; and
provides specialist Dietetic advice for children with Autistic Spectrum Disorder (ASD) and Attention Deficit
Hyperactivity Disorder (ADHD). He advises on diet and children’s mood, behaviour and learning; and on
how to deal with the selective eating patterns that are so common in children with ASD. He has been
heavily involved in the development of the “High 5” Health & Wellbeing programme for Highland primary
schools, and is a member of the Highland School Meals Stakeholder group. David has a first degree in
Chemistry and Food Science, a post graduate Diploma in Nutrition and Dietetics, and a Masters in Food
Policy. He has over 25 years experience of the food system, starting as a “Teenage burger flipper” for a
well known fast food chain, and going on to look at food and health from a range of different
perspectives, in posts as diverse as: food chemist and technical advisor in the food industry; community
and hospital dietitian; and food policy advisor for a Health Authority. He is an advocate for sustainable
and socially just food systems, and is passionate about cooking and eating well.
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Guts, Brains and Mind-body Connections: Lessons from Research and Practice on the
management of autism and related conditions.
Paul Shattock OBE, ESPA-Research, Sunderland

When autism was first “discovered, described and researched” it was very much in the domain of
psychiatrists and psychologists. Early attempts to identify underlying biological mechanisms, although
well intentioned, were doomed to failure for many reasons. We did not really have good definitions or
descriptions of the condition or an understanding of the observed symptoms and, of course, the analytical
tools for chemical analysis and neuro-imaging were just not available. Within some circles, autism is still
regarded as an enigmatic disorder of unknown origin but with a clear genetic element. Given the
knowledge base at the time, these early researchers actually performed reasonably well.
In the longer term, the contributions of parents, in the form of observations of parents on their children’s
behaviours and clinical functioning have been of (probably) greater importance. Observations of bowel
movements; of the effects of exclusion diets, the role of sulphation, usefulness of vitamin
supplementation and the possible role of environmental triggers such as mercury and pesticides are all
derived from parental reports and were totally ignored by mainstream researchers.
The scientific tools now exist. The culture which separated cognitive, social and behavioural responses to
diet, metabolism of the whole body and the environment has largely disappeared and there is an
acceptance that autism has implications for the whole body. Medications that affect the intestines, cell
membranes, the immune system, the hormonal balance, very generalised metabolic processes and the
environment (such as redox potential) all have a role in providing the optimal treatment for an individual.
Their application should depend upon the results of clinical tests and, even more importantly, the skill of
the professional who interprets these results.
Only now are we beginning to get anything like a true picture of what is involved behind the scenes. The
separate elements of the jigsaw puzzle are joining together to form a coherent picture. The previously
separated contributions in the guts and in the central and peripheral nervous and immune system
systems are clearly linked. Testing procedures have, in the past, been open to misinterpretation but
newer procedures are making this much more unlikely.
The numbers of children being diagnosed with autism are frightening on personal and economic levels
and politicians are being made aware of their responsibilities and encouraged to take appropriate actions.
Summary of Key Points


The condition, Autism is the consequence of biological factors which affect the whole body.



Approaches have developed which treat these biological, causative factors, independently but by
applying them in a rational and logical manner, we have the ability to maximise the benefits
whilst minimising the chance of potential risks.



Links between symptoms, genetics, metabolic irregularities, the microbiome and environmental
factors are being confirmed.
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Ultimately, minimisation of many of the causative factors; availability of appropriate assessment
and interventions and the development of a welcoming society can only result from political
initiatives. The abundance of autistic spectrum condition in society should be utilised by voters to
influence such decisions.

About Paul Shattock
Paul Shattock is the parent of a man, aged 43, with a severe form of autism. He is a Pharmacist by training
and taught Pharmacy and related subjects at the University of Sunderland before taking early retirement
to concentrate upon research and other autism related activities. He is principally known for his work on
dietary approaches to autism and, in particular, the role of gluten and casein free diets in the treatment of
autism. He is founding chairman of the charity Education and Services for People with Autism (ESPA)
which currently provides residential and day services for over 200 adults and adolescents with autism in
North East England. He was, for many years, an honorary Vice-President of the National Autistic Society
and currently serves as the Chairman of the World Autism Organisation. He was appointed an Officer of
the Order of the British Empire (OBE) by the Queen in 1999.
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Evidence-Based Dietary Interventions for Child Behaviour and Learning in Clinical and General
Populations: Could More Omega-3 and Fewer Food Additives Help?
by Dr Alex Richardson, Senior Research Fellow at the Centre for Evidence Based Intervention,
University of Oxford; and Founder Director of the UK charity, Food and Behaviour Research
In healthcare, randomised controlled trials (RCT) - and systematic reviews and meta-analyses of these are at the top of the hierarchy of evidence used to evaluate any form of intervention. For various reasons
this approach is not particularly well suited to the study of nutritional or dietary interventions, but despite
these limitations, evidence has nonetheless been accumulating in support of some nutritional or dietary
interventions for child behaviour and learning difficulties. Evidence will be presented and discussed here
for two of these: (1) dietary supplementation with omega-3 long-chain polyunsaturated fatty acids (LCPUFA) and (2) the removal of artificial food colourings (AFCs) from the diet.
The main omega-3 LC-PUFA - EPA and DHA - are critical for the normal development and functioning of
the brain and nervous system. Considerable epidemiological and biochemical evidence now links omega-3
LC-PUFA deficiencies with behavioural and learning difficulties in children – both in ADHD and related
developmental conditions and within general population samples. Evidence from RCTs already supports
the use of omega-3 LC-PUFA as an adjunctive treatment in children with ADHD and related conditions.
Further investigations to determine optimal doses and formulations are likely to be needed, however, for
this to be reflected in official policy guidelines. In the general population, RCTs involving healthy children
from mainstream schools have recently shown benefits for behaviour and learning – and also sleep – from
dietary supplementation with omega-3 DHA, although these findings still require replication.
Adverse behavioural reactions to some artificial food colourings (AFCs) have long been reported by many
parents. In children with ADHD-type difficulties, meta-analysis of RCTs supports these observations.
Benefits from the withdrawal of certain food additives have also been demonstrated in children from the
general UK population.
Summary of key points


Randomised controlled trials (RCT) are the ‘gold standard’ in research methodology for
demonstrating causal effects, and although these have important limitations when evaluating
dietary interventions, RCT evidence remains the main influence on policy and practice guidelines.



Meta-analysis of RCTs already supports the use of omega-3 LC-PUFA as an adjunctive treatment in
ADHD and related conditions, although official treatment recommendations are likely to require
further research.



Preliminary RCT evidence shows that dietary supplementation with DHA may also improve
behaviour and learning – and possibly sleep – in children from the general school population.



Meta-analysis of RCTs indicates that removing artificial food colourings from the diet of children
with ADHD-type difficulties is beneficial, and two RCTs have also demonstrated benefits for
general population samples.
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About Dr Alex Richardson
Dr Alex Richardson is a Founder/Trustee of FAB Research and a Senior Research Fellow at the Centre for
Evidence Based Intervention, University of Oxford, having previously been based at Oxford’s Dept of
Physiology, Anatomy and Genetics from 1987-2007. She is internationally known for her work on the role
of nutrition in behaviour, learning and mood, and is one of the world’s leading researchers on the
influence of omega-3 and other dietary fats on mental health and performance, particularly in relation to
developmental conditions such as ADHD, dyslexia, depression and schizophrenia. Her research has always
been multi-disciplinary, and currently involves both experimental studies and nutritional treatment trials.
Alex is much sought after as a speaker for public, professional and academic audiences both nationally
and internationally. She has over 80 research publications to date, and is also author of ‘They Are What
You Feed Them’.

Food and Behaviour Research
www.fabresearch.org
Registered Charity No SC 034604

Diet and Children’s Behaviour and Learning
Guts, Brains and the Nutrition Connection
21 March 2014 – The Royal College of Surgeons, 35-43 Lincoln’s Inn Fields, London

Human Health Implications of A1 versus A2 beta-casein: Theory and Current Evidence
by Keith Woodford, Professor of Farm Management and Agribusiness, Lincoln University, New Zealand

The health implications of A1 beta –casein relative to A2 beta-casein are controversial. At times the
scientific debate can become clouded by the reality that milk is a commercial product. Conversion of all
herds so as to replace A1 beta-casein with A2 beta-casein over one to two cow generations (4 – 12 years)
is technically straight forward. Accordingly, the beta-casein issue can be presented as either a threat to, or
an opportunity for, the mainstream industry, with elements of each perspective being valid.
The Key Science














All bovine beta-casein was originally of the A2 type. A1 beta-casein is now produced by a
considerable proportion of cows that have European bloodlines. In contrast, goats, sheep,
buffalo, camels and humans produce beta-casein of the A2 type.
On digestion, A1 beta-casein releases the peptide beta-casomorphin-7 (BCM7) which has opioid
characteristics. This is scientifically proven and is no longer controversial. The level of release has
been shown to be consistent with pharmacological effects (Boutrou et al 2013)
A1 beta-casein has been implicated in a range of human health conditions, many of which have
an auto-immune element to them. The health conditions include Type 1 diabetes, heart disease,
mental health conditions, behaviour, child development, sudden infant death syndrome, and milk
intolerances.
The evidence in humans is largely epidemiological (population studies, cohort studies, casecontrol) and observational, plus in vitro for human tissues, and randomised trials with animals.
New research with rats (Barnett et al 2014) has shown, with major and statistically significant
effect sizes, that A1 beta-casein inhibits gastric transit of food relative to A2 beta casein, that the
enzyme DPP4 is up-regulated in the small intestine, and that in the colon there is an increase in
the inflammatory marker myeloperoxidase (MPO).
A recent study with mice (Haq et al 2013) found that in response to A1 beta-casein ingestion
there were major effects (both size and statistical significance) in immune responses (antibodies
and Th2 cell production) and intestinal myeloperoxidase (MPO). These effects did not occur with
A2 beta-casein.
This recent research can help provide theoretical underpinnings for the prior epidemiological
findings and further justify the revisiting thereof.
It is feasible for all dairy herds to be bred to remove the A1 allele relating to the specific gene that
produces A1 beta-casein. Total herd conversion can take anywhere from four years to about
twelve years, depending on the breeding strategy.

Recent references
Barnett MPG, McNabb WC, Roy NC, Woodford KB, and Clarke AJ 2014. “Dietary A1 beta-casein affects
gastrointestinal transit time, dipeptidyl peptidase-4 activity, and inflammatory status relative to A2 bcasein in Wistar rats”. International Journal of Food Sciences and Nutrition. In press.
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Boutrou R, Gaudichon C, Dupont D, Jardin J, Airinei G, Marsset-Baglieri A, et al. Sequential release of milk
protein-derived bioactive peptides in the jejunum in healthy humans. American Journal of Clinical
Nutrition. 2013;97(6):1314-23. Epub 2013/04/12.
Haq MR, Kapila R, Sharma R, Saliganta V, Kapila S. 2013 “Comparative evaluation of cow β-casein variants
(A1/A2) consumption on Th2-mediated inflammatory response in mouse gut”. European Journal of
Nutrition. Epub 2013/10/10.

Further Information
Keith Woodford writes extensively on the topic of A1 versus beta-casein. His archived writings including
detailed references on this topic can be found at http://keithwoodford.wordpress.com within the website
category ‘A1 and A2 milk’.
Disclosure of Interest
On occasions Keith Woodford consults in a professional capacity for A2 Corporation and other agri-food
companies as an independent adviser. However he does not represent any of these companies and he
retains total independence in anything that he writes.

About Prof Keith Woodford
Keith has been Professor of Farm Management and Agribusiness at Lincoln University, New Zealand, since
2000. His professional interests span from farm decisions through to food and health outcomes. This
current semester he is developing a new Lincoln University course in global food systems. He has
supervised 12 PhD students and more than 20 Masters students through to completion. Previously he
was Reader in Rural Management at University of Queensland in Australia. He has worked on agri-food
projects in many Asian and Pacific countries, working for national and international development agencies
and also commercial firms. He has been studying and writing on the science and politics of A1 and A2
beta-casein for more than 10 years. His book ‘Devil in the Milk.’ was published in 2007, with an updated
version in 2010. Outside of agri-food systems, his lifelong passions include mountaineering and skiing.
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Farmacology: Epigenetic Actions of Casein and Gluten-derived Opiate Peptides, and their
Potential Implications for Neurodevelopmental Disorders
Authors: Malav S Trivedi*, Nathaniel W Hodgson, Jayni Shah, Richard C Deth
Background:
Parents, support groups and several clinical studies report improvement in behavioral symptoms when
autistic children are treated with a gluten-free/casein-free dietary intervention. Peptides derived from
these food proteins, namely β-casomorphin (β-CM) and gliadinomorphin (GM), exhibit opiate activity and
can activate opiate receptors in brain after being absorbed into the general circulation and subsequently
crossing the blood-brain barrier. Morphine is reported to induce oxidative imbalances during the
development of addiction phenomenon, and strong evidence indicates that oxidative stress is a significant
etiological factor for autism.
Epigenetic changes allow a single genome, present in all cells, to provide a unique pattern of stable gene
expression for different cell types. Epigenetic changes refer to a particular set of genes or specific gene
locations, whereas the term epigenome refers to the epigenetic state of the cell and the global changes of
epigenetic marks across the entire genome. Hence, these modifications are crucial for coding and
decoding the genome-wide changes under the influence of various physiological and pharmacological
factors including diet and nutrition, especially in the early developmental stages. Individual dietary
nutrients as well as bioactive food components can induce changes in DNA methylation and subsequently
alter gene expression, affecting physiologic and pathologic processes in our body. During the early
developmental stages, milk (either human breast milk or bovine) and milk-based formulas are the best
and sometimes the only source of nutrition. Epigenetic programming occurring during early postnatal
development can influence the risk of disease in later life, and such programming may be modulated by
nutritional factors. We therefore hypothesized that opiates and food-derived opiate peptides may induce
changes in antioxidant metabolites in neurons, leading to epigenetic consequences and might affect
behavioral and cognitive symptoms.
Purpose/Objective:
1. To observe the acute and chronic effects of food-derived opiate peptides on anti-oxidant
metabolism in neuronal cells.
2. To observe epigenetic (chromatin / DNA modifications) changes in neurons and measure genomewide implications of these changes under the influence of these opioid peptides.
3. To understand the global effects of these peptides in relation to public health, including
implications for autoimmune, inflammatory diseases and neurological diseases.
Results, Conclusions and Implications:



Our results indicate that food-derived opioid peptides contribute to oxidative stress by reducing
the levels of intracellular glutathione.
Bovine form of the peptide induces higher oxidative stress and significant epigenetic changes as
compared to the human form of the same peptide, which emphasizes the importance of breast
feeding. The bovine form of peptide also induces significant changes in the transcriptional status
in neuronal cells, especially in the redox-pathway related genes.
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This is the first study to demonstrate inhibitory effects of food-derived opioid peptides on
antioxidant metabolites, providing mechanistic support for the “Gut-Brain Hypothesis”.
Our findings reveal a rationale for the beneficial effect of a GF/CF dietary intervention in the
treatment of autistic children, and it is also relevant for inflammatory bowel disorders, celiac
disease, Crohn’s disease, which are affected by gluten and/or casein intolerance.
These studies might support the benefit of incorporating other types of milk in the diet, which
does not produce the harmful opiate peptides.
Our findings illustrate the potential importance of nutrition-based regulation of redox-epigenetic
changes in several diseases, especially autism and auto-immune disorders.

About Dr Malav Trivedi:
Dr Malav Trivedi is a Post-doctoral Fellow at Northeastern University, Boston, USA. His doctoral research
produced new evidence for the ability of morphine and food-derived opiate peptides (gluten and casein,
found in wheat and milk) to affect synthesis of the antioxidant glutathione, with consequences for
oxidative stress, DNA methylation and gene expression. Abnormally high amounts of these peptides have
been reported in blood and urine samples from people with certain neurodevelopmental disorders,
notably autism and schizophrenia. His results indicate that opioids and food-derived opioid peptides
induce oxidative stress and epigenetic changes which might affect development and neuroplasticity.
These findings are also relevant to the reported health benefits of a gluten-free/casein-free (GF/CF) diet.
Malav is now working on further characterisation of epigenetic and transcriptional changes in brain cells
produced by food-derived opiate peptides, and their potential significance for neurodevelopmental and
neurological disorders.
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Nutrition Science in Practice – How Do We Decide What’s Worth Trying?
by David Rex, Dietitian, Health & Social Care – Children’s Services, Highland Council, Inverness

Using Autism and ADHD as examples, this presentation will examine the conventional wisdom relating to
appraising interventions in healthcare, and ask whether a different perspective is needed for nutrition.
Key points


A lack of public investment in food & health research (in public rather than corporate interests) is
leading to the unjustified dismissal of the value of nutrition based interventions.



A pragmatic and hybridised model for turning inconclusive nutrition research into practice, is
proposed.



This model is progressive, but still appropriately anchored in the principle of "do no harm".



Such a pragmatic and progressive model provides a vital sense of agency for parents.



Even with such a model, huge inequalities exist that need to addressed at both policy and
practitioner level.

About David Rex
David Rex is a Dietitian for Highland Council, working in “Health & Social Care – Children’s Services”. He
has a lead public health role for Food & Health in schools, nurseries and Children’s Residential Units; and
provides specialist Dietetic advice for children with Autistic Spectrum Disorder (ASD) and Attention Deficit
Hyperactivity Disorder (ADHD). He advises on diet and children’s mood, behaviour and learning; and on
how to deal with the selective eating patterns that are so common in children with ASD. He has been
heavily involved in the development of the “High 5” Health & Wellbeing programme for Highland primary
schools, and is a member of the Highland School Meals Stakeholder group. David has a first degree in
Chemistry and Food Science, a post graduate Diploma in Nutrition and Dietetics, and a Masters in Food
Policy. He has over 25 years experience of the food system, starting as a “Teenage burger flipper” for a
well known fast food chain, and going on to look at food and health from a range of different
perspectives, in posts as diverse as: food chemist and technical advisor in the food industry; community
and hospital dietitian; and food policy advisor for a Health Authority. He is an advocate for sustainable
and socially just food systems, and is passionate about cooking and eating well.
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Improving Children’s Food Choices: Effective Strategies for Helping Children with Selective or
‘Fussy’ Eating
by Lucy Jones BSC Hons RD MBDA
‘Picky/fussy’ eating is the refusal of a large proportion of familiar (as well as novel) foods resulting in low
dietary variety. Whilst food neophobia is a normal stage of development, establishing at what stage food
refusal becomes an issue can be difficult for parents.
Highlighting the 2013 headlines, depicting Britain as Europe’s fussiest eaters, focus is required on both
how to prevent and effectively manage fussy eating behaviour in normally developing children.
At least 50% of toddlers are considered ‘fussy’ eaters by their parents (Carruth et al, 2004), making
targeted interventions at prevention and effective management essential.
Knowledge about the potential of nutrition to influence physical and psychological health is ever growing.
Persistent fussy eating is associated with higher intakes of saturated fats and fewer varieties of fruits and
vegetables: the same consequences often linked to obesity (Falciglia et al 2000). Fussy eaters also have
lower intakes of folate, fibre, vitamin E and vitamin C, likely linked to reduced intakes of fruits and
vegetables (Galloway et al, 2005), giving the potential to impact immunological and digestive health, as
well as influence cell damage (Mitchell et al, 2013)
It is known that parental reaction can play a significant role in whether fussy eating behaviour becomes
persistent. Professional advice and grass-roots based support is needed throughout pregnancy and early
life to cement healthy family eating practices, prior to weaning. Whilst eating meals as a family has been
shown to increase fruit and vegetable intake (Christian et al, 2012), permissive, rather than authoritative
parenting styles, have been linked to more negative eating behaviours, in particular, food fussiness
(Blissett et al, 2011).
More extreme food refusal is often linked to sensory-sensitivity or extreme food neophagia. A
multidisciplinary approach is usually required in these cases and parents need support in displaying
appropriate reactions. Messy play and gradual development of textures are the cornerstone of treatment
in these more extreme cases.
Key Points


Fussy eating is now perceived to be affecting the majority of UK toddlers.



Parental response and style can influence the duration and severity of the feeding problem.



Interventions in healthy eating environments need to commence during pregnancy to help to
reduce fussy eating behaviour.



Once feeding problems arise, modelling, repeat exposure and positive reinforcement techniques
can play a role in preventing the behaviour from becoming persistent.



A different approach is needed for extreme food neophobia or sensory sensitivity, utilising messy
play and gradual texture changes.
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His results indicate that opioids and food-derived opioid peptides induce oxidative stress and
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also relevant to the reported health benefits of a gluten-free/casein-free (GF/CF) diet. Malav is
now working on further characterisation of epigenetic and transcriptional changes in brain
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neurodevelopmental and neurological disorders.
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disorder, whereby certain biologically active peptides and other related compounds (derived
mainly but not exclusively from dietary gluten and/or casein) are not metabolised correctly,
and along with Kalle Reichel led to the widespread use of the gluten-free, casein-free diet in
treating autism. Paul has published in peer-refereed journals, such as Autism, the Journal of
Child Neurology, Biomedical Chromatography and the Journal of Pharmacy and Pharmacology.
In 1998 he was made an Officer of the Order of the British Empire (OBE) for more than 30
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David Rex RD, is a dietitian for Highland Council, working in ‘Health & Social Care –
Children’s Services’. He has a lead public health role for Food & Health in schools, nurseries
and Children’s Residential Units; and provides specialist dietetic advice for children with
Autistic Spectrum Disorder (ASD) and Attention Deficit Hyperactivity Disorder (ADHD). He
advises on diet and children’s mood, behaviour and learning; and on how to deal with the
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