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Bellinger (2012) recently estimated the loss 
of cognitive function in terms of Full-Scale 
intelligence quotient (IQ) in children exposed 
to certain environmental chemicals. To ascer-
tain pre natal exposures of methyl mercury 
(MeHg) in children, he used exposure data on 
mercury (Hg) concentrations in hair of U.S. 
women of childbearing age (16–49 years) 
from NHANES (National Health and 
Nutrition Examination Survey) 1999–2000 
(McDowell et al. 2004). Bellinger applied a 
regression coefficient of –0.18 IQ points per 
microgram per gram increase in maternal 
hair as calculated by Axelrad et al. (2007). 
However, the results of Axelrad et al. (2007) 
relied on incomplete data from a prospec-
tive study in the Faroe Islands and on non-
adjusted results from the Seychelles study, 
later found to be confounded by nutrients 
from seafood (Strain et al. 2008). Bellinger 
(2012) then applied the regression coefficient 
to hair Hg levels > 1.11 µg/g (90th percen-
tile), because this level corresponds to the ref-
erence dose of MeHg established many years 
ago. Assuming a concentration of 1.73 µg/g 
(95th percentile) as the midpoint (rather than 
the average, which is higher) for the hair Hg 
levels of the 10% of U.S. women with a level 
> 1.11 µg/g, he estimated a total IQ loss of 
284,580 points. We believe that Bellinger’s 
general approach is sound but that the dose–
response information is outdated, a caveat 
that Bellinger noted, although it was not 
reflected in the summary table. We therefore 
wish to complement these calculations using 
updated dose–response data.

Prospective data justify a lower threshold 
Hg level of 0.58 µg/g hair corresponding to 
50% of the reference dose (Grandjean and 
Budtz-Jørgensen 2007). In addition, a 1-µg/g 
increase in hair Hg concentration is more 
likely associated with an average adverse 
impact of 0.465 IQ points, as discussed 
by Pichery et al. (2012). Assuming a log- 
normal exposure distribution, a 75th percen-
tile hair Hg concentration of 0.42 µg/g, and 
a 90th percentile of 1.11 µg/g as reported 
by McDowell et al. (2004), we estimate 
that 18.5% of women exceed a threshold 
of 0.58 µg/g hair Hg and that the average 
concentration for 0.58–1.11 µg/g is approxi-
mately 0.8 µg/g. For the sake of compar-
ing these values with Bellinger’s calculations 
(Bellinger 2012), we used a median concen-
tration of 1.73 µg/g as the average hair Hg 

level of the 10% of U.S. women with a level 
> 1.11 µg/g. On the basis of these assump-
tions, we calculated a total IQ loss for the 
U.S. population of children 0–5 years of 
age (n = 25.5 million) to be 1,590,000 IQ 
points, or 264,000 IQ points per year. 

We recently used similar calculations to 
estimate the annual costs of Hg pollution in 
France (Pichery et al. 2012), a country one-
fifth the size of the United States. At slightly 
higher exposure levels, the annual loss in IQ 
points was estimated to be 157,000. Greater 
losses were obtained using a log-scale effect 
(Pichery et al. 2012). With an estimated value 
of each IQ point of $18,000 in terms of life-
time earnings, the current loss of IQ points 
associated with MeHg exposure represents a 
very substantial value to society. 
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Bellinger Responds
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In my paper (Bellinger 2012), I noted among 
the limitations that the calculations are only 
as valid as the data on which they are based. 
My hope was that those with a special interest 
in a particular risk factor would be stimu-
lated to provide stronger data on either the 
exposure distribution or the dose–response 
relationship so that the calculations could be 
refined. I am therefore grateful to Grandjean 
et al. for providing an updated estimate of 
the dose–response relationship for pre natal 
methyl mercury, the use of which suggests that 
the total Full-Scale IQ loss among U.S. chil-
dren is considerably larger than my initial esti-
mate. All of the estimates listed in Table 2 of 
my paper (Bellinger 2012) should be consid-
ered provisional and should be updated when 
more precise data become available. 

The author has served as an expert witness in 
civil litigation involving exposures of children 
to lead and metallic mercury and has received 
travel funding and honoraria to present lectures 
on environ mental heath of children.
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Estimating Risk of Circulatory 
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Low‑Level Ionizing Radiation
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The comprehensive meta-analysis of Little 
et al. (2012) summarized possible circulatory 
disease risks related to medium and low doses 
of whole-body radiation exposure in humans. 
The authors looked at excess relative risk 
(ERR) estimates from 10 different epidemio-
logical studies. Using two statistical measures 
to calculate pooled ERR, they determined 
aggregate measures of ERR for four detri-
mental health outcomes and they reported 
mostly significant values for the ERR per 
unit dose in their Table 2.

Nine of the 10 studies Little et al. (2012) 
considered included moderate cumulative 
doses > 0.4 Sv (see their Table 1), and they 
observed that risk trends in most cohorts 
were driven by a relatively small number of 
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