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The results of this study and others suggest that the normal differences between men and women on rotational and
line orientation tasks need not be the result of different degrees of dependence on the right hemisphere. Some other
brain systems may be mediating the higher performance by men.

Patterns of Function

Another brain difference between the sexes has been shown for speech and certain manual functions. Women incur
aphasia (impairment of the power to produce and understand speech) more often after anterior damage than after
posterior damage to the brain. In men, posterior damage more often affects speech. A similar pattern is seen in
apraxia, difficulty in selecting appropriate hand movements, such as showing how to manipulate a particular object or
copying the movements of the experimenter. Women seldom experience apraxia after left posterior damage, whereas
men often do.

Men also incur aphasia from left hemisphere damage more often than women do. One explanation suggests that
restricted damage within a hemisphere after a stroke more often affects the posterior region of the left hemisphere.
Because men rely more on this region for speech than women do, they are more likely to be affected. We do not yet
understand the effects on cognitive patterns of such divergent representation of speech and manual functions.

Although my laboratory has not found evidence of sex differences in functional brain asymmetry with regard to basic
speech, movement or spatial-rotation abilities, we have found slight differences in some verbal skills. Scores on a
vocabulary test and on a verbal fluency test, for instance, were slightly affected by damage to either hemisphere in
women, but such scores were affected only by left hemisphere damage in men. These findings suggest that when
using some more abstract verbal skills, women do use their hemispheres more equally than men do. But we have not
found this to be true for all word-related tasks; for example, verbal memory appears to depend just as much on the
left hemisphere in women as in men. '

In recent years, new techniques for assessing the brain's activity--including functional magnetic resonance imaging
(fMRI) and positron emission tomography (PET), when used during various problem-solving activities--have shown
promise for providing more information about how brain function may vary among normal, healthy individuals: The
research using these two techniques has so far yielded interesting, yet at times seemingly conflicting, results.

Some research has shown greater differences in activity between the hemispheres of men than of women during
certain language tasks, such as judging if two words rhyme and creating past tenses of verbs. Other research has
failed to find sex differences in functional asymmetry. The different results may be attributed in part to different
language tasks being used in the various studies, perhaps showing that the sexes may differ in brain organization for
some language tasks but not for others.

The varying results may also reflect the complexity of these techniques. The brain is always active to some degree.
So for any activity, such as reading aloud, the comparison activity--say, reading silently--is intended to be very similar.
We then 'subtract’ the brain pattern that occurs during silent reading to find the brain pattern present while reading
aloud. Yet such methods require dubious assumptions about what the subject is doing during either activity. In
addition, the more complex the activity, the more difficult it is to know what is actually being measured after
subtracting the comparison activity.

Looking Back

To understand human behavior--how men and women differ from one another, for instance--we must look beyond the
demands of modern life. Our brains are essentially like those of our ancestors of 50,000 and more years ago, and we
can gain some insight into sex differences by studying the differing roles men and women have played in evolutionary
history. Men were responsible for hunting and scavenging, defending the group against predators and enemies, and
shaping and using weapons. Women gathered food near the home base, tended the home, prepared food and
clothing, and cared for small children. Such specialization would put different selection pressures on men and
women.

Any behavioral differences between individuals or groups must somehow be mediated by the brain. Sex differences
have been reported in brain structure and organization, and studies have been done on the role of sex hormones in
influencing human behavior. But questions remain regarding how hormones act on human brain systems to produce
the sex differences we described, such as in play behavior or in cognitive patterns.

The information we have from laboratory animals helps to guide our explanations, but ultimately these hypotheses
must be tested on people. Refinements in brain-imaging techniques, when used in conjunction with our knowledge of
hormonal influences and with continuing studies on the behavioral deficits after damage to various brain regions,
should provide insight into some of these questions.
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