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Impact of Prenatal Methylmercury Exposure on Child
Neurodevelopment in the Faroe Islands
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Abstract Recent interest concerning methylmercury that accumulates in the aquatic food chain ap-
pears to be directed not to the adverse effects of high-dose exposure in humans, but to the critical concen-
tration at which methylmercury may affect the progeny of the exposed population. In epidemiological stud-
ies, however, uncertainties and limitations in estimating exposure make it difficult to quantify dose-response
associations and can thereby lead to inaccuracies when deriving such concentrations. In this respect, bench-
mark dose calculation for quantitative outcomes may shed new light on the epidemiological procedure for
estimating the critical concentration.

After the epidemic outbreaks of methylmercury poisoning in Japan and Iraq, large-scale follow-up
studies were carried out in the Faroe Islands, Seychelles and New Zealand, to clarify the effects of prenatal
methylmercury exposure on child neurodevelopment in the latter half of the 1980s. This article presents an
overview of the outcomes obtained from the Faroe Islands Prospective Study, as well as a brief interpreta-
tion of the benchmark dose calculation. Although the Faroe and Seychelles Islands studies did not seem to
differ greatly in the study setting, such as the exposure level and sample size, the former study observed
some significant dose-effect relationships between methylmercury concentrations at birth and neurobehav-
ioral end-points, but the latter failed to find any significant associations except in one test. The discrepancy
between the two conclusions is also discussed.
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Fig. 1 Dose-effect relationship between a certain hazardous
substance and intelligence quotient (IQ) in an exposed popula-
tion for benchmark dose (BMD) calculation. P, and bench-
mark response (BMR) indicate an abnormal rate in the unex-
posed population and an increased rate above P, in the ex-
posed population, respectively. That is, BMD is the dose of the
substance that results in the increased probability of abnormal
1Q, i.e., from P, to Pp+BMR.
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Table 1 Benchmark dose (BMD, pg/g methylmercury in maternal hair) calculation from three studies and for various neurobe-

havioral parameters

Study Measured parameter BMD* BMDL*
Seychelles (36) Bender Copying Errors ** 25
Child Behavior Checklist 21 17
McCarthy General Cognitive ** 23
Preschool Language Scale ** 23
Woodcock-Johnson Test of Achievement: Applied Problems ** 22
Woodcock-Johnson Test of Achievement: Letter/Word Recognition ** 22
Faroe Islands (37) Finger Tapping 20 12
Continuous Performance Test: Reaction Time 17 10
Bender Copying Errors 28 15
Boston Naming Test 15 10
California Verbal Learning Test: Delayed Recall 27 14
New Zealand (38) Test of Language Development 12 6
Wechsler Intelligence Scale for Children-Revised Performance 1Q 12 6
Wechsler Intelligence Scale for Children-Revised Full-Scale IQ 13 6
McCarthy Perceptual Performance 8 4
McCarthy Motor Test 13 6

* BMDs were calculated from the K-power model under the assumption that 5% of the responses were abnormal in unexposed subjects

(P¢=0.05), assuming a 5% excess risk (BMR=0.05).
statistical lower confidence limit of the BMD.
** indicates a value that exceeds 100.

MR MEDHO5NT, BMDL OBHIIEANICEER
BRThHDEEXDLND, Seychelles & Faroe 58 & D FF
FITRE L, MBREM OB X OWIEEB 2SR
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7o, BMEIIHEEZKZ D ETHROBEZR VLD
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