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NEWS AND VIEWS 

A dose of vitamins and a pinch of salt 
The study, published last week, purporting to show that children's IQ can be increased by dietary supplements, is an 
unhappy piece of work. The association could well be due to chance. 

DoEs intellectual power grow from the neck 
of a bottle of pills? With all the ballyhoo 
about the effect of dietary supplements on 
IQ -discussed also on pages 2 and 5 of this 
issue, and in the main mercifully so far 
confined to Britain - one might be forgiven 
for supposing that it does. The scientific 
controversy centres on a "symposium" issue 
of the journal Personality and Individual 
Differences (12, 329-366; 1991), which 
contains studies by S. J. Schoenthaler, H. J. 
Eysenck, J. Yudkin and colleagues purport
ing to show that a modest dietary supplement 
of 23 vitamins and minerals taken on a 
sustained basis leads to a significant eleva
tion of non-verbal IQ. 

The specific importance of non-verbal 
tests in this context is that the abilities they 
tap are thought to be less affected by school
ing and to be a better reflection of a person's 
underlying potential than those represented 
in verbal tests. The claimed improvement is 
3.7 points using the well-known WISC-R 
test over a 13-week experimental period. 
The effect is reported only for a supplement 
of 100 per cent of recommended daily allow
ance (RDA), however, not for groups given 
50 per cent or 200 per cent of RDA, and no 
claim is made for improvements in verbal IQ 
orfull-scale IQ. The RDAs in question, of 12 
vitamins and six minerals, are set at the US 
levels, rather than the lower UK levels. For 
four further minerals included in the treat
men, and for vitamin K, no RDAs have been 
established. 

Of principal interest is the large-scale 
study by Schoenthaler et al. which involved 
three treatment groups and a placebo group 
in a double-blind design. Twenty-nine scores 
on cognitive tests of one kind or another 
were analysed, but three of these (possibly 
five - the text is not clear) are summary 
scores, and not independent of the others. 
Three contrasts (each treatment group with 
placebo) were available for each test, result
ing in a total of 87 contrasts. Seven of these 
yielded "significant" results - the object 
assembly and coding subtests of WISC-R 
and the non-verbal IQ score to which they 
contribute, the arithmetic subtest (which 
contributes to verbal IQ), and the reading 
and comprehension tests from the Compre
hensive Test of Basic Skills, plus the total 
score from this battery. 

Other non-verbal tests, including three 
further subscales of WISC-R, Raven's Ma
trices and the Matrix Analogies Test, pro
duced no significant effect, nor did five other 
verbal subtests of WISC-R. That is to say, 
four of the seven effects reported to be signi-
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ficant are related to verbal IQ or achieve
ment tests, three to non-verbal IQ; looking 
only at scores that are independent of each 
other, five out of 78 contrasts are significant, 
of which three relate to verbal IQ, two to 
non-verbal. By chance, about one result in 
20 is expected to reach the criterion for signi
ficance: given the tendency of scores on 
these tests to intercorrelate highly, the results 
are too close to what might be expected by 
chance to inspire confidence in the findings. 

The results, however, are not presented in 
quite this way. Some of the time significance 
tests are not presented at all, but are replaced 
by rank orderings of average scores in the 
various groups, with a passing reference to 
significance tests in the text. There is no over
all multivariate analysis of variance done, 
which, because the various test scores may be 
expected to be heavily intercorrelated, 
severely limits the interpretability of results. 
Instead, many univariate statistical tests are 
applied, leaving the sense that the data have 
been quarried for support for the desired ef
fect rather than analysed on a statistical 
model. There is the reek of conviction driv
ing analysis and presentation, of Schoen
thaler et al. striving to make a case, rather 
than coolly analysing experimental results. 
Where results do not fit the hypothesis, 
special pleading comes to the rescue. For in
stance: 

The absence of a significant relationship using 
the MAT [Matrix Analogies Test- a non-verbal 
test] was not totally unexpected. Since the test is 
given in a group setting, the opportunity for stu
dents to take the test lightly and rush through it was 
present. The large standard deviation suggests a 
number of students did just that. However, the 
trend between the 4 groups was the same as found 
on the nonverbal halfofthe WISC-R. More speci
fically, the placebo group did the worst and the 
100% RDA group the best, making the MAT sup
portive of the main findings. 

A more blatant piece of post-hoccery is 
scarcely to be found. It is one thing to analyse 
data every which way to search for hypo
theses for testing on a replication sample, 
quite another to present several forms of 
analysis chosen to suit a preferred hypothesis 
as proof of that hypothesis. 

There are plenty of other holes in the 
information presented. For instance the 
precise basis on which raw scores were 
converted to IQs - important because 
WISC-R uses age-based norms, and in their 
teenage years children are getting better at 
the skills tested - is not given; nor is infor
mation on actual test score statistics for the 
four experimental groups; nor are details of 
correlations amongst the various measures. 

The results of assays of blood samples, 
taken as part ofthe study, were not available 
at the time this research was published (other 
work in the symposium issue suggests that 
any effect of dietary supplementation is re
flected in blood nutrient concentrations). 
And the results of a parallel study under
taken in England (rather than California) 
were not ready. So why publish now? No 
front-rankjournal would contemplate publi
cation in this form of incomplete findings 
bearing on such an important issue. 

This is not to say that there is no phenome
non worthy of attention. Other, smaller
scale work described in the same symposium 
suggests that vitamin and mineral deficiency 
may be an important determinant of IQ and 
behaviour amongst delinquent adolescents, 
and that remedying the deficiency has desir
able outcomes. It is not difficult to believe 
that some children would benefit in their in
tellectual development from dietary supple
ments or better eating habits, and there are 
enough hints in the data consistent with this 
view to make it worth seeking means of 
identifying who they may be. But the recom
mendation made by Eysenck, that the best 
policy would be to administer a 100 per cent 
RDA dose to all children on the basis of the 
present evidence is at best premature. What, 
for instance, of those children who did worse 
than expected in the treatment groups? 

Schoenthaler et al. interpret their results as 
showing that dietary supplementation im
proved non-verbal intelligence estimates by 
a minimum of 6 points, an average of 11 
points and a maximum of 21 points. This is so 
only for subjects preselected for showing 
large gains in scores over the experimental 
period. This style of interpretation of 
difference scores is psychometrically naive 
and thoroughly misleading. The authors 
write: "no change is expected in most stu
dents with dramatic changes appearing in 
others", but no evidence is presented of such 
a marked bimodality in the data. 

The purported significant elevation of IQ 
as a result of vitamin treatment is a feeble 
thing at best- it is neither robust across dif
ferent tests, nor large, and the claim that it re
lates to non-verbal rather than verbal tests is 
not supported by the data. Parents who buy 
dietary supplements because they have been 
told they will make their children more intel
ligent are, on this evidence, being misled. 
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