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AFCA are examined in a separate paper {unpublished
data).

The effect sizes reported in this study are similar to
those calculated in the meta-analysis by Schab and Trinh.-
They estimated the effecis of AFCA on hyperactivily to be
0-283 (95% CI 0.079-0.488), falling i 0-210
{0-007-0-414) when the smallest and lowest guality trialg
were exchided. It should be noted that this 1neta-analysis
included studies of hyperactivity in clinical samples,
whereas the present study wag done on children in the
general population with the full range of degrees of
hyperactivity. These efféct sizes recorded by Schab and
Trinh are smaller than those reported for stimulant
trealment for ADHD in children, for which one
mela-analysis” reported & range of effect sizes from 0-78
{0-64-0-91) by teacher report to 0.54 (0-40-0-67) by
parent report. We report effect sizes that average at about
0-18. Children with ADHD are generally about 2 SB
higher on hyperactivity measures than those without the
digorder,® thus an effect size of 0-2 is zbout 10% of the
behavioural difference between them.

This study provides evidence of deleterious effects of
AFCA on children’s behaviour with data from a whole
population sample, uging a combinaiion of robust
objective ineasures with strong ecological validity, based
partly on observalions in the classroom and rztings of
behaviour made independently by teachers and by
parents in the different context of the home and applying
double-blinded challeniges with quantities of additives
equal to typical dietary intakes. [t also replicales the
effects of mix A previously reported on a large sample
n=277y of 3-vear-old children} although significant
cffects were only seen with parental ratings in that study.

The specific deleterious compounds in the mix cannot
be detennined for the present study and need to be
cxamined in subsequent studies. The effect of artificial
colours needs to be differentiated from the cffccts of
preservatives in a 2x2 design. Further investigation weuld
also mead o establish whether the age-related difference
seen it the present study can be replicated—ie, the effects
of mix A being greater for 3-yearold children than for
8/9-year-old children. We examined the effects of additives
on changes in behaviour during an extended period in a
community-based, double-blinded, placebo-controlled
food challenge. A weakness in this approach is the lack of
conirol over when the challenges are ingested in relation
to the Hring of measures of hyperactivity. This study
design also needs exiensive resources to  oblain
multisource and niulticontext measures of hyperactivity.
We have completed a pilot study showing that changes in
hyperactivily in response to food additives can be
produced within about 1 h. Therefore, future studies
could use more feasible acule double-blinded challenges
undeiaken {n more conirolled settings.

The present findings. in combination with the replicated
evidence for the AFCA effects on the behaviour of
3vear-old children. lend strong support for the case that

food additives exacerbaic hyperacive behaviours
{inattention. impulsivity, and overactivity) in children at
least up to middle childhood. fncreased hyperactivity is
asgociated with the developrment of educational dificulties,
especially in relasion to reading, and therefore these
adverse effects could affect the clild’s ability to benefit
from the experience of schooling.® These findings show
that adverse effects are not just seen in children with
extreme hyperactivity (fe, ADHD)."but can alsa be seen in
the general population and zcross the range of severities
of hiyperactivity. Our resulis are consistent with those from
previous studies and extend the findings to show
significant effecls in the general population. The effects
are shown after a rigorous control of placebo effects and
for children with the full range of levels of hyperactivity,
We have found an adverse effect of food additives on
the hyperaclive behaviour of 3-year-old and
8/9-year-old children. Although the use of anificial
colouring in food manufacture might seem superBuons,
the same cannot be said for sodium benzoate, which has
an Importdnt preservative function. The implications of
these results for the regulation of food additive use could
be substantial.
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