Water fluoridation and hypothyroidism:
results of this study need much more
cautious interpretation
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Dental caries remains a significant public
health problem in many countries and an
important cause of health inequalities. In
England, almost a third of 5-year-old chil-
dren and over two-fifths of 15-year-old
teenagers are affected, and substantially
higher rates of disease are seen among
deprived communities.! Dental disease can
cause impaired nutrition and growth,” ?
and is one of the most common causes of
child hospital admission. Long-term
impacts on appearance, speech, schooling
and self-confidence may add up to a sub-
stantial disadvantage for affected children.

Water fluoridation schemes were first
introduced in England in the 1950s and
around six million people across the
country now live in areas where the level
of fluoride in drinking water is adjusted to
an optimum level for oral health.
Worldwide, hundreds of millions of
people have experienced the benefits of
water fluoridation for many decades. The
possible health effects of water fluorid-
ation have been studied and reviewed
many times.” ° The dental effects of fluor-
idation, namely reduced dental decay and
dental fluorosis, are well described. Water
fluoridation is one of the few interven-
tions that can be expected to directly
reduce public health inequalities, although
the empirical evidence for this remains
relatively weak. Many non-dental health
conditions have been alleged as a conse-
quence of water fluoridation, but there is
no consistent scientific evidence to
support any of these putative associations.
In general, the literature suggesting
adverse health effects of fluoridation is
characterised by poor-quality studies that
do not adequately adjust for potential
confounding variables.

We have a number of concerns about
the paper published this week in JECH
reporting an apparent association between
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water fluoridation and hypothyroidism.®
The authors have not established a clear
prior hypothesis for the association, have
misrepresented the conclusions of the
existing literature, seem not to have taken
adequate account of the potential for con-
founding, have categorised variables with
arbitrary cut-offs that deviate from
normal practice, and seem to have made a
basic error in reporting the results of their
own model. Most important is that they
have drawn conclusions which greatly
exceed the evidence available from this
study, even if the methods used had been
reliable.

Hypothyroidism in this country is
largely an autoimmune disease, the aeti-
ology of which is well described.” The
evidence provided in support of the
authors’ prior hypothesis of an association
with water fluoridation is, therefore, likely
to be irrelevant to patients listed on
Quality and Outcomes Framework regis-
ters in England in 2012, who are not gen-
erally at risk of iodine deficiency. In
addition, some 20-30% of these patients
will be receiving levothyroxine because of
previous thyroid ablation by surgery or
radiation therapy to treat hyperthyroid-
ism,” which is even less likely to be in any
way related to fluoride ingestion.

As Grimes has already pointed out in
another commentary on this article,® the
authors mistakenly imply that a connec-
tion between water fluoridation and hypo-
thyroidism is established in the literature.
The weakness of any such prior hypoth-
esis is important because ecological
studies, such as this one, are highly sus-
ceptible to spurious associations as a
result of confounding” and subsequent
publication bias in favour of positive
results.'® Hypothyroidism is very strongly
associated with age and sex; therefore,
there is considerable scope for inad-
equately controlled confounding by these
or other factors explaining the level of
association observed in this study. There is
no mention of potential confounding in

the paper.
In relation to the methods used, we
also have significant concerns. The

authors provide no justification for the

way that various data sets were reduced
into categorical variables, for example,
two of the tertiles of deprivation were
inexplicably combined; likewise, the
upper tertile of hypothyroidism preva-
lence was used instead of actual preva-
lence. This approach can only reduce the
performance of their model. In the same
way, we see no justification for selecting
two areas of the country for analysis
when data are available for the whole
country. It also matters how those areas
are defined as there are a number of
options, the choice of which would affect
the results.

Of most obvious concern is the
reported result on relationship between
deprivation and hypothyroidism. Peckham
et al state, using their final multivariable
model, ‘the odds of a practice reporting
high levels of hypothyroidism is 1.7 times
higher where the IMD [Index of Multiple
Deprivation] is medium or high’.
Surprised to see a positive relationship,
we analysed the data ourselves and found
that the univariate odds of a practice
reporting high levels of hypothyroidism
(as defined in the paper) were less (OR
0.49) when a practice was in the upper
two tertiles of IMD score compared to
the least deprived tertile. In other words,
the relationship was in the other direc-
tion. We cannot see an obvious explan-
ation for this difference and it looks like
an error.

The biggest problem with this paper,
however, is in the interpretation which
puts far too much weight on such weak
evidence. The approach used is notori-
ously unreliable as a way of identifying
independent associations and the lack of a
clearly established prior hypothesis make
it very unconvincing as evidence of a
causal relationship. Given the other pro-
blems we have identified, this loose inter-
pretation is a very serious concern. Such
speculation is likely to result in unfounded
public anxiety about a public health inter-
vention which currently protects the
health of children’s teeth in many parts of
the world.
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