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European Food Safaty Authorlty

Parma, 14 March 2008

PRESS RELEASE

EFSA evaluates Southampton study on food additives and child behaviour

Scientists at Europe’s food safety watchdog have completed an assessment of a recent study’
on the effect of two mixtures of certain food colours and the preservative sodium benzoate’ on
children’s behaviour. The study, published last year by researchers at Southampton
University, in the United Kingdom (McCann ef al, 2007), suggested a link between these
mixtures and hyperactivity in children.

The European Food Safety Authority’s (EFSA) AFC Panel’, with the help of experts in
bekaviour, child psychiatry, allergy and statistics, concluded that this study provided limited
evidence that the mixtures of additives tested had a small effect on the activity and attention
of some children. However, the effects observed were not consistent for the two age groups
and for the two mixtures used in the study.

Considering the overall weight of evidence and in view of the considerable uncertainties®, such
as the lack of consistency and relative weakness of the effect and the absence of information
on the clinical significance of the behavioural changes observed, the Panel concluded that the
findings of the McCann et a/ study could not be nsed as a basis for altering the ADI® of the
respective food colours or sodium benzoate.

! The study conducted by McCann ef ol (2007), commissioned by the UK Foed Standards Ageney, involved 153
children aged 3 years old and 144 children aged 8-9 vears old from the general population, including children with
normal to high level activity, but not children medicated for Attention Deficit Hyperactivity Disorder (ADHD). The
study is pubiished in The Lancet and can be found at

Bpieww thelancet convivumalsfoneciZantic le/PHSQ 406 736076 1 3063 fubsiract )
The UK’s Committee on Toxicology evaluated the study and issued a comprehensive statement which can be found at
hitpicot fhod sovaldsaenents’cotsiate ments 2007 /colpreservechildren

* The additives included in the two mixtures given to the children were Tartrazine (E102), Quinoline Yellow (E104),
Sunset Yellow FCF (E110), Poncean 4R {(E124), Allura Red AC (E129), Carmoisine (E122) and sodium benzoate
(E211).

¥ The Panel on Food Additives, Flavourings, Processing Aids and Materials in Contact with Food.

# Lack of consistency in the results with respect to age and gender of the children; the effects of the two mixtures of
additives tested and the type of abserver (parent, teacher, independent assessor); the unknown clinical relevance of the
effects measured; lack of information on dose-response; unknown relevance of the small effect size; the fact that
mixtures were used and it is not possible to-identify the effects of individual additives; the lack of a plausible biological
mechanism that might explain the possible link between the consumption of colours and behaviour.

$ ADI, or Acceptable Daily Intake, is 2 measure of the amount of a substance, such as a food additive, which can be
consumed over a lifetime without an appreciable health risk. ADIs are expressed by milligrams (of the substance) per

kilograms of body weight per day.

European Food Safety Authority - Large M. Palff 52, [ - 43100 Parma
Tef: (+39) 0521 038 111 « Fax: (+38) 0521 035 118 + info@efsa.surona.eu « www.efsa.surons.eu
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Assessment of the results of the study by McCann ef al. (2007) on the effect
of some colours and sodium benzoate on children’s behaviour '

Scientific Opinion of the Panel on Food Additives, Flavourings, Processing
Aids and Food Contact Materials (AFC)

(Question No EFSA-Q-2007-171)

Adopted on 7 March 2008

PANEL MEMBERS

Fernando Aguilar, Herman Autrup, Sue Barlow’, Laurence Castle, Riccardo Crebelli,
Wolfgang Dekant, Karl-Heinz Engel, Natalie Gontard, David Gott’, Sandro Grilli, Rainer
Giirtler, John Chr. Larsen, Catherine Leclercq, Jean-Charles Leblanc, F. Xavier Malcata, Wim
Mennes, Maria Rosaria Milana, lona Pratt, Ivonne Rietjens, Paul Tobback, Fidel Toldra.

SUMMARY

Following a request from the European Commission, the Panel on Food Additives,
Flavourings, Processing Aids and Food Contact Materials {AFC) was asked to assess the results
of a recent study on the effect of mixtures of additives on children’s behaviour and provide an
opinion on the findings, taking into account, if possible, other available scientific literature in
the related area.

A recent study by McCann et al. (2007) has concluded that exposure to two mixtures of 4
synthetic colours plus a sodium benzoate preservative in the diet result in increased
hyperactivity in 3-year old and 8- to 9-year old children in the general population. In an earlier
study by the same research team there was some evidence for adverse behavioural effects of a
mixture of 4 synthetic colours and sodium benzoate in 3-year old children on the Isle of Wight
(Bateman er af,. 2004),

! For citation purposes: Scientific Opirnion of the Panel on Food Additives, Flavourings, Processing Aids and Food
Contact Materials (AFC) on a request from the Commission on the resulis of the study by McCann ef al. (2007)
on the effect of some colours and sodium benzoate on children’s behaviour. The EFSA Journal (2008) 660, 1-3

* Two members of the Panel did not participate in the discussion on the subject refermed to above because of
possible conflict with declared interests.

The EFSA Journal (2008) 660, 1-3
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analysis was repeated using a more justifiable and conventional statistical model, and this was -
supplemented by a set of additional analyses with the aim of aiding the interpretation of the
results.

The Panel considers the re-analysis undertaken by EFSA, in which all single variables (minus
the individual baseline value for that variable) were considered without normalisation, so that
each subject served as its own reference, as the most adequate. This re-analysis was undertaken
both at the level of the individual parameters as well as on the aggregated scores.

Based on the resulis obtained it was concluded that the analysis with the recalculated GHA
score led to broadly similar conclusions to that in the original paper by McCann et al, except
for the following:

(1) The Mix A versus placebo comparison was not statistically significant for the 3-year olds
when all subjects were included (entire sample), while the significance for the > 85%
consumption and complete case groups was increased slightly;

(2) For the 8- to 9- year age group, the Mix A versus placebo comparison was no longer
statistically significant in any of the three consumption groups. :

In addition the data were analysed on the basis of a modified GHA score in which the parental
scores were not included. The results from this analysis no longer revealed any statistically
significant effects of Mix A or Mix B versus placebo, except for Mix B versus placebo in 8- to
9-year old completers.

A further analysis was carried out on the whole data set, comprising analysis of the single
variables of parental scores, teacher scores and observer scores, and, in the case of 8- to 9-year
old children, computer-based scores. There is a suggestion from these analyses that the
statistically significant effects seen in the 3-year olds (Mix A versus placebo) and in the 8-to 9-
year olds (Mix B versus placebo) are largely driven in the data by the parental scores and, in
the older males in both comparisons, by the computer score.

The Panel notes that some, but not all, earlier smdies have also reported effects of food colours
on child behaviour, the majority of these studies being conducted on children described as
hyperactive or with a clinical diagnosis of ADHD.

The Panel concludes that the McCann ef al. study provides limited evidence that the two
different mixtures of synthetic colours and sodium benzoate tested had a small and statistically
significant effect on activity and aftention in some children selected from the general
population, although the effects were not observed for all children in all age groups and were
not consistent for the two mixtures, The findings may thus be relevant for specific individuals
within the population, showing sensitivity to food additives in general or to food colours in
particular.

However, it is not possible to assess the overall prevalence of such sensitivity in the general
population and reliable data on sensitivity to individual additives are not available.

The clinical significance of the observed effects also remains unclear, since it.is not known
whether these small alterations in attention and activity would interfere with schoolwork and

The EFSA Journal (2008) 660, 3-5
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Tartrazine, FD&C Yellow No. 5, E102, CAS 1934-21-0, Trisodium-5-hydroxy-1-
(sulfonatophenyl}-4-(4-sulphonatophenylazo)-H-pyrazole-3-carboxylate, food colouring
substance, EINECS number 217-699-5.

Ponceau 4R, New Coccine, E124, CAS Registry Number 2611-82-7, Trisodium 2-hydroxy-1-
{4-Sulphonato- ] -naphthylazo}-naphtalene-6,8-disulphonate, food colouring substance, EINECS
number: 220-036-2.

Carmoisine, Azorubine, CI Acid Red 14 and CI food red 3, E122, CAS 3567-69-9, Disodium
4-hydroxy-3-(4-sulfonato-I-naphthylazo)naphthalene-1-sulfonate, food ‘colouring substance
EINECS number 222-657-4.

Quinoline Yellow, D&C Yellow No. 10, E104, CAS 8004-92-0, 2-(2-quinolyl)indan-1,3-dione-
disulphonate, food colouring substance, EINECS number 305-897-5.

Allura Red AC, E129, CAS 25956-17-6, Food Red No. 40, FD&C Red No. 40, disodium, 2-
hydroxy-1-(2-methoxy-5-methyl-4-sulphonatophenylazo)naphthalene-6-  sulphonate,  food
colouring substance, EINECS number 247-368-0,

Sunset Yellow FCF, E110, Food Yellow No. 5, FD&C Yellow No. 6, E 110, CAS 2783-94-0,
Disodium 2-hydroxy-1-(4-sulfonatophenylazo)naphthalene-6-sulfonate.

Sodium benzoate, benzoic acid, E 211, E 210, CAS 532-32-1, CAS 65-85-0, food preservative,
EINECS number 208-534-8.

The EFSA Jowrnal (2008) 660, 5-5



