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onoamine Oxidase A, Gender Differences, and Social
xclusion: Comment on “Eisenberger et al.”

o the Editor:

 he association between monoamine oxidase A (MAOA)
and antisocial behavior is not new (1,2). What is new is the
notion that under certain conditions MAOA might be able

o explain the link between these conditions and antisocial
ehavior in adulthood (3). A few studies have given support to
his association and interaction effect (4 – 6), but the subject
emains controversial (7).

With a very clever design, Eisenberger et al. (8) explored
rain responses in healthy individuals differing in MAOA geno-
ype in diverse situations of social exclusion. Their results are
ery interesting and are certain to stimulate more research on this
opic. However, the study presents several problems that should
e addressed more exhaustively in future research and should be
aken into account in the evaluation of the article’s conclusions.

Regarding MAOA, women might be heterozygous, whereas
en have a straightforward genotype. This would not be an

nsurmountable obstacle if it were not for the amount of evi-
ence showing strong gender differences in antisocial behavior.
o, in this case gender is undoubtedly a moderator variable that
roduces misleading conclusions. Eisenberger et al. (8) chose a
ample composed mainly of women, on the basis that heterozy-
ous women show intermediate patterns of neural activity
etween MAOA-L and MAOA-H (9). However, in the original
tudy (9), the authors report these data at the end of supplemen-
ary data, using only MAOA-L and MAOA-H subjects for the main
nalysis. They even report a significant genotype � gender
nteraction in some areas that are associated with antisocial
ehavior. But, from their results (9), we cannot infer that there is
ctual evidence for considering heterozygous women as a sep-
rate group, because there is too much variability within the
roups.

There are other reasons for taking the authors’ conclusions
ith caution. They use a composite index called “trait aggres-

ion” constructed by averaging and normalizing two indepen-
ent scales. Trait aggression, however, is much more than the
um of two scores. Although closely related constructs, anger
nd aggression are not the same (10). A good choice would have
een to use factor loadings resulting from a factor analysis of
oth scales. Additionally, a report of psychometric properties of
his measure would have been appreciated; this is important
ecause personality questionnaires have a larger measure error
han neuroimaging or genotyping.

As the authors suggest briefly in the discussion, this lack of
ffect of gender could indeed be due to a lack of statistical
ower. But this might not be the only reason. We do not have

nformation on the assumptions necessary to conduct an analysis
f variance; the authors do not provide the confidence intervals
f the correlations, and so on. We think that, before addressing
ifferent phenotypes, the role of gender differences regarding
AOA and antisocial behavior should be clarified. We should

lso mention the importance of replicating Caspi et al.’s results
3). When they have been replicated, it has been in the absence
f heterozygous groups (4 – 6,11–15), whereas in samples com-
rising heterozygous individuals replication has failed (11,16).
here are, however, a few studies comprising only hemizygous
en that have also failed to replicate the results (17,18). There

re other reasons that might suggest the existence of gender
ifferences when processing emotional stimuli (e.g., 19).

So, we wonder whether gender differences would arise if
nly homozygous individuals were considered for the analysis.
006-3223/08/$34.00
We think that this would improve that excellent study and make
an even fuller contribution to the understanding of biological
processes that might lead to antisocial behavior. Finally, we note
that the conclusions drawn from this article are tentative and
should be taken as exploratory. Further research is needed with
larger samples and designs that take gender and allele frequen-
cies according to gender into account.
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