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different interests and behavioral styles even before they're born. But
prenatal testosterone is not everything, What happens next, when these
small, immature brains meet our inexorably gender-divided culture, is
also crucial. From their faint beginnings, sex differences become quicidy

magnified as babies enter a world that sees them as, above all, either
boys or girls.
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Under the Pink or Blue Blankie

WE HAVE A NEW BABY in the family. He’s so small and sweet that
everyone keeps squabbling over who gets to play with him and cuddle
him at night.

Okay, he’s a kitten, but our affectionate urges are much the same. And
just like a human baby’s, his gender is not much of an issue at this point.
While full-grown male and female cats have very different personalities,
little of that is evident in kittens. (Then again, little Snookie isn’t going
to experience much life as a tom, since we plan to neuter him at six
months of age.)

Similarly, when it comes to boys and girls, few differences are obvi-

- ous in early infancy. Scientists have certainly looked for them, reasoning

that the earlier they can detect sex differences, the likelier they’re due
to purely innate factors and not simply to moms and dads nurturing
their tiny sons and daughters differently. Sure enough, when scientists

. look closely and study large numbers of newborns, they have been able

to document a few significant differences between infant boys and girls.
But generally speaking, the differences are few and far between, nothing
like what we see later in childhood.

In this chapter, I'll explain what's known about the similarities and
differences in boys” and girls’ bodies, brains, skills, and maturation in the
first year of life. Some differences are present at birth; others turn up
along with the many new skills infants acquire during the exciting first
year. Hormonal surges, while not as dramatic as before birth, may also
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play a role in the growing differentiation of boys and girls during infancy.

But parents are another big part of this equation. In spite of our best
efforts, moms and dads don’t treat sons and daughters exactly the same.
The two sexes start out a little bit different, and we, with our own life-
times of cultural experience, react differently to them from their earliest
days. In this chapter, we’ll explore what psychologists have discovered
about the different ways parents interact with boys and girls, not all of
which are conducive to raising strong, well-rounded children. I'll con-
clude with suggestions of what parents can do from the very beginning

to promote the emotional and cognitive development of their infant sons
and daughters.

Boys and Girls at Birth

Like kittens, newborn babies are all pretty much the same. Don't get me
wrong; | find newborns amazing—almost magical in their tiny perfec-
tion. But aside from marveling at their microscopic toes and startlingly
strong grips, parents don't have a whole lot to “ooh™ and “ahh” about.
They sleep (blessedly), feed, cry, and sometimes make amazing eye con-
tact. But there is little that jumps out to reveal their future personalities,
interests, talents, or even endearing quirks.

Stil}, there are a few consistent differences between the sexes, and
these probably do influence the way boys and girls get started in life. The
most obvious is size: at birth, boys are larger than girls, on average about
four to five ounces heavier and half an inch longer. This difference helps
explain why boys have a more difficult time being born. Women labor
an average of twenty-four minutes longer and are more likely to use an-
algesic medications when delivering boys. Electronic monitors are now
used to track the baby’s heartbeat throughout the birthing process, and
boys are found to undergo fetal distress more often than girls do during
this dicey time. This means that boys are about 50 percent more likely
to end up being delivered by C-section, an operation that, while often
lifesaving, is associated with greater risks than vaginal delivery for both
mother and baby. At birth, boys are about 30 percent more likely than

girls to receive a low Apgar score, which is a measure of a newborn’s
color, breathing, and cardiovascular function that indicates how well the
baby fared during the birthing process and how the baby is adjusting to
life outside the womb. Newborn boys also score a bit lower than girls do
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elton scale, which is a more thorough assessment that mea-
ects of neurological maturity.
Ajlrz?rglizsfhould sound a §it familiar by now. A§ we sa\fv in the last
ter, male vulnerability—both physical and emotional—is a common
i carly development. From conception through at least four years
e 1};10 s hyave a rougher time fighting off infections, adapting to new
Zi:i:annts, and generally overcoming the many hurdles that threaten

' ly growth Some of this vulnerability has to do with their larger size,
ear .

but it’s also a reflection of more specific physiological diff.erencebs., iECh
as boys’ higher metabolic rates and less mat\.ue lung functxog a}'z txlr .er
Happily, my boys fared fine during childbirth, but I learne .t ha\ dafrg t
infants are indeed harder to deliver. Both Sam and Toby weig .e 1.nhat
lose to nine and a half pounds at birth; compare that to their eight-
;ound sister. I'd say it's at least twice as painful to push out that extra
pound and a half of baby! ] e
With bigger bodies come bigger heads. Boy_s h’eads area ou };)n :
timeter (four-tenths of an inch) larger than girls’ at birth and about one

" and a half centimeters (six-tenths of an inch) larger by four years of age.

pediatricians still use head circumference as a quick check for howdweﬂ
2 child’s brain is growing: wrap a tape measure a.round the heatdde}r;f yout
can get a rough idea of how big the brain is. And 1gst as they(usel i erene
growth charts for boys’ and girls’ heights and wem.ghts, pediatricians us
different graphs to track head size for boys and glrlsl. | -
Parents of boys tend to get very excited about this fact: a bigger | Tt !
“indicates a bigger brain, so this must mean that boys are sr‘nartf_sr, r;g K
In fact, head circumference is a pretty inaccurate way of estlmatlnfg }Iju;
size. Some people have more hair, thicker skulls, and so on, all of whic
tends to distort brain-size estimates. With the advent of MRI, we now
have much better ways of measuring brain size, and in Fhe last few year»sl,
scientists have been able to track sex differences in brain volurne as chil-

- dren grow. One large study of children between four and eighteen years

old confirms that boys brains are about 9 percent larger than girls’ Thlls
is the same difference found between men and worT1en. So males rea}l].y
do have larger brains, from birth onward, though it is not clear how ht is
relates to the different mental abilities of the two sexes. (Boys alsofb aty,e:_v
_l}ar,ge_r_kidneysﬁ»th@gfgirl_s—_:_even during the p_repubertal age, when o}z}sS
and girls’ heights and weights are indisting.ulshable«—kut no one see

to be arguing that this gives them better urinary function.)
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Figure 2.1, Median (soth percentile) head size of boys and girls from birth to age
three. Data are from the Centers for Disease Control.

What boys have over girls in head size, girls appear to make up for in
maturity. Girls develop faster, beginning from midgestation and ending
with their earlier entry into puberty. At birth, their skeletal system is
some four to six weeks more mature than boys’. Greater maturity is said
to be the reason why infant girls handle labor, delivery, and early infancy
better than boys and why in early life they are generally less vulnerable
to most illnesses, including asthma and infections of the ear, respiratory
system, and gastrointestinal tract.

When it comes to brain maturity, however, the evidence for girls’
.faster development is surprisingly weak. The easiest‘zﬁg'tﬂl-'l&tlmfo;-rneasur-
ing brain activity, electroencephalography (EEG), has not demonstrated
any global maturity advantage for girls. While one Swedish EEG study
did find more mature cortical function in girls at birth, another found
little sex difference at three months but a female maturity advantage
emerging at six months. And, surprisingly, several studies of school-age
children have reported more mature EEG patterns in boys, with girls not
catching up until adolescence.
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So it's not accurate to say that girls’ brains are globally more mature
than boys’. A likelier scenario is that certain aspects of brain function ma-
ture earlier in girls and, likewise, certain aspects mature earlier in boys.

As infants, boys are typically a bit fussier and more irritable than girls,

suggesting that at birth, their nervous systems simply aren’t as ready
to tackle the transition from their quiet, protected wombs to a noisy,
complex world. But the truth is that there is no simple neurological ex-
planation for why boys are at greater risk for the many developmental

" disorders involving the brain.

Sensory Difterences

Do boys and girls differ in their basic sensory abilities at birth? Babies
learn primarily through their senses, so any differences here could,
in principle, launch the two sexes down very different developmental
roads. The physician and author Leonard Sax has built his movement for
single-sex education based in large measure on the idea that girls and
boys see and hear differently from birth. But a close look at the research
on sensory differences in newborns reveals that they are small and of
little relevance to children’s learning.

Consider tactile ability. In 1974 psychologists Eleanor Maccoby and

' Carol Jacklin reviewed all the existing studies of newborn touch sensi-

tivity in their landmark tome The Psychology of Sex Differences. Newborn
girls were found to be more sensitive than boys in five out of thirteen dif-
ferent experiments, while there was no sex difference found in the other

- eight experiments. Not exactly overwhelming evidence for an innate sex

difference in the response to touch, nor has more recent research re-
vealed any dramatic differences between newborn boys and girls.

The findings are similar for pain. Although studies of adults generally
find that women have a lower tolerance for pain than men, studies of
pain threshold—the lowest intensity at which a stimulus is perceived as
painful —have not revealed any reliable differences. Pain perception is
notoriously subjective, strongly influenced by both prior experience and
an individual’s own sense of “toughness” So it’s important to analyze
responses to this sensation in newborns, who are blissfully free of such
cultural expectations.

In one study of two-day-old infants, girls made more dramatic facial
responses than boys did during the heel stick used for routine newborn
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blood screening. However, there was no difference between boys and
girls on another measure of pain that takes into account not only facial
response but also crying, arousal, limb position, and breathing patterns,
So either girls are more sensitive to pain than boys or they’re simply
more likely to express it on their faces. The latter conclusion seems to
be the right one, based on recent research by Swedish scientists, who
devised a fancy, noninvasive way of gauging brain activity by using infra-
red light to measure cerebral blood flow right through the skull. Surpris-
ingly, this team found that it was the boys who exhibited greater cortical
activation during the heel-stick procedure, suggesting they feel pain at
least as well as the girls.

Misperceptions about boys’ pain sensitivity have important conse-
quences. Many newborn boys still undergo circumcision without any

anesthetic, even though physiological measures tell us it is very pain-

ful: their heart rates accelerate and the stress hormone cortisol rushes
through their bloodstream. The American Academy of Pediatrics appre-
ciates this fact and recommends that all boys undergoing circumcision
receive either a topical anesthetic or, preferably, an injection of a numb-
ing agent prior to the procedure. But while young obstetricians, family
practice doctors, and pediatricians are currently being trained to do this,
many older doctors continue to circumcise boys without any pain relief.
Some 65 percent of boys in the United States are circumcised at birth
(versus about 15 percent worldwide). This fact raises a crucial issue when
considering any reported difference between the sexes in the behavior of
newborn boys and girls: whether differences in sensory responsiveness,
fussiness, social interest, and so on are truly innate or are a consequence
of boys’ suffering from their recent circumcisions.

Surprisingly little of the research has controlled for this important
variable, though there is one study-—of olfactory perception—that in-
cluded a comparison of circumcised and uncircumcised newborn boys.
Psychologists at Vanderbilt University introduced one-day-old babies,
both boys and girls, to a pleasant odor, either ginger or cherry. An hour
after that, the baby was presented with both odors, each one soaked into
a gauze pad and placed on either side of the bassinet. The girls in this
study showed a consistent preference for the familiar odor—they would
turn their heads toward the cherry scent, for example, if that was the one
they had smelled an hour earlier. By contrast, boys turned their heads to
the right, no matter which scent was on that side of the bassinet. (Most
babies, male and female, do show a right-head-turning bias, which is
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hand preference.) This study hints that new-
e Is can smell or remember scents better than newborn boys can,
boun 875 “}{E)_t"_t‘lrl-(_)_sgb—o;rs*a?e—zi'rcumcised. Similarly, another study of
Whetherlff)ld infants found that girls preferentially turned their heads
tWo'W; zl;reast pad that had previously been worn by a lactating woman.
hh (considering their later interest), boys shoyed no
cast-milk odor over the odor of a clean nursing .pé'ld.
Qo it seems that newborn bays, like males of all ages, have a_le_s,s,.sgns.u;we% -
- ce of smell than girls, although once again, recent me.asurements o
-y -M’H(.:;rebral blood flow revealed no sex difference in frontal-lobe
nev'Vb'omshen boys and girls were presented with strong odors.
aCtglt\ZzV;t’s consider the sense of hearing. While scientists have docu-

v(;) d all kinds of auditory differences between men and worjnen—sorne
o some the other—these are generally too slight to have
_world hearing abilities. On the one hand, wor’nfen’s
threshold for hearing is about 3 decibels lower (that 1s m(f)re ser;smrv;)‘k
than men’s; while 3 decibels corresponds to a doubh»ng o souarll )pit -
.sure level (because decibels are measured on a logarithmic scale c,ls e
nonetheless a trivial difference in the real world, where mosc'; S()-Enls o
well above threshold and range across a scale of soTne 130 eg ffe .nce
the other hand, men are better _é!t,_l_QgéliZjﬁg_SQ%Hds_lg,ﬁpéi%fL} er: e
that is explained mostly by their larger head‘sA Auditory di eren(:.acular
" tween the sexes have also been measured using EEGs, wher(e a pa}: ; ”
brain-stem response to sound stimuli, known as wave V, is both larg

in women. ‘

andS(f)ai\tfflz;I;bout babies? Are auditory differences present at blrth?bRe};
searchers have indeed found that newborn girls and afiult wome%’lh otd
have the same faster wave V response, but the effec.t is small, wit ba )
 value of 0.26, meaning the average girl's response is faster than abou

60 percent of boys. What's more, another study found that the threshold

i hat triggers wave V—was
onse—the lowest level of sound t .
ol ow s, just the opposite of

itive, i born boy
actually lower, or more sensitive, in new. '
what you'd expect from either the sex difference in adults or the EEG

latency data.
There is, however,

ght to predict later

: .towar
Remarkably enoug
guch preference for br

favoring one sex,
any impact on real

one unambiguous auditory difference between

i i i i in time at
% The brain calculates sound-origin location by comparing the dlfferencil 1?,e e 2
which a particular sound arrives at each of the two ears. Because menl. a;l ‘ timign
heads. their ears are farther apart, increasing their ability to resolve slig g

differences between the ears.
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girls and boys from birth. This shows up in the otoacoustic emission test
introduced in the last chapter; it screens for hearing deficits, and most
newborns now receive it in the hospital within the first day or two of
life. OAEs are sounds generated by the tiny hair cells of the inner ear,
You can’t hear them with your naked ear, but sensitive earphones can
pick them up and give a wonderfully accurate view of babies’ auditory
function, well before the age when children can actually tell you what
they hear.

Many studies have now confirmed that from birth to adulthood, OAEs
are slightly larger in females than in males. A notable exception is the
group of girls who have twin brothers; their OAEs fall in the typical male
range (suggesting some influence on the developing auditory system by
prenatal testosterone or another male factor). But while OAEs are a
great way of testing the integrity of a baby’s inner ear organ, they do not
translate directly to hearing ability. In fact, girls approximately 1 decibel
louder OAEs can be explained by the shorter length of the female co-
chlea, the inner ear’s snail-shell-like coil in which sounds are converted
to electrical signals. What's more, the sex difference is so small (with a d
value of about 0.15), it doesn’t even warrant separate OAE standards for
boys and girls when screening for hearing deficits.

It’s therefore disingenuous to suggest, as Leonard Sax does in his book
Why Gender Matters, that “these built-in gender differences in hearing
have real consequences.” Based on the small differences in auditory
thresholds and wave V latency, Sax claims that girls hear shouting when
their dads speak to them in a normal tone of voice, and he advises teach-
ers to seat the boys in the front of a classroom (where the teacher’s voice
is loudest) and the girls in the back. Or better yet, Sax advocates, send
them to separate schools, where teachers can whisper to the girls and
yell at the boys.

But if you really want to test the built-in hearing abilities of boys and
girls, you need to test babies, using real-world stimuli and behavioral
measures that reveal how infants are actually perceiving this cochlear
and brain-stem processing. Happily, this was done more than thirty years
ago, in data reviewed by Maccoby and Jacklin (but notably overlooked
by Leonard Sax). Maccoby and Jacklin examined the existing research
on newborns’ hearing ability and found that in only one of six studies
did girls respond more overtly than boys to auditory stimuli. The results
were no different for older infants, leading them to conclude: “The bulk
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. of the evidence over the period from birth to 13 morllths sh.ows th.at t’},le
e are highly similar in their attentiveness to auditory s.'u»mulatlon.

- coby and Jacklin’s conclusions were the same for vision, the one
e hat is generally sharper in men than women. Ir.1 nine dif-
ferent studies, involving nearly four hundred newborns, no differences
o detected between boys’ and girls’ attention to checkerboard§, COI.-
ects, faces, geometric designs, and other stimuli.

gense in adults t

wer NS

i swingin
?;e::;gt}}izsr’ ﬁfty-%ou% exi)eriments (published in thirty—thr’ee papers) in-
volving babies between one and twelve mo.nths (?f age, glr‘ls wen(ei n;lore
isually attentive in nine experiments, boys 1ln a dllfferent Pme, and there
were no sex differences in the remaining thirty-six lexperlrnentls. |

So the common belief that baby boys are more visual than gn’.ls is un-
true. If anything, girls’ visual systems develop a few weeks earlier tl?an
boys’, based on EEG measurements and a handful of <.3t‘her recent studies,
One of the more intriguing found that girls’ stereox?slmn -emergesl z.Lbout
three weeks earlier, on average, than boys’. Stereovision l15 the abilhty‘t.o

fuse the images from each eye into a three-dimension?l picture. It's Crltll-
: cal for depth perception but not present in babies at birth. However, this
3.D perception pops up quite rapidly between three and five months of
age, turning babies into highly visual creatures.

This particular ability is known to depend on the cere‘?re’xl c‘ortex, 0
the difference in onset between the sexes suggests that a girl’s v1s%1al cor-
tex matures about three weeks ahead of a boy’s. There’s even a h‘mt. that
testosterone may contribute to this difference, based on alprehmmar}i
study that found a correlation between the hormone’s level in baby boys

blood and their ability to fuse images.

* Put all of this information together, and it’s clear that at birth, boys and
girls do not differ dramatically in their perceptual abilities. Although
girls, like adult women, appear more sensitive to tactile and olfactory
cues, the differences are quite small, and the more dominant senses,
hearing and vision, do not differ meaningfully between young boys and
girls. So it’s a mistake to generalize, as many do, that boys learn throggh
their eyes and girls through their ears. In fact, research ‘.by Car?lyn
Rovee-Collier and her colleagues at Rutgers University using vanous
kinds of stimuli has uncovered no evidence for sex differences in m-
fants' learning or memory. As we've seen, girls are actually more visual
~ than boys in early infancy, and boys clearly learn a tremendous amount



through verbal and other auditory input. Normal-developing boys and
girls are both eminently capable of learning through either sensory chan-
nel and indeed should be encouraged to exercise all senses, especially
in infancy, when every mental advance has such a cumulative effect on
later learning.

Motor Skills

Baby Jack is working so hard to lift his head and look around. Only six
weeks old and used to sleeping on his back, Jackie starts fussing when
his mom puts him face-down on his colorful play mat for some “tummy
time.” To turn his head, he first has to lift it, not an easy feat for the little
eleven-pounder, whose weight resides disproportionately in that well-
protected cranium. But he’s getting close, Finally! He manages to raise
his chin an inch above the mat and turn his head to the opposite side;
then he collapses, exhausted, but with a brand-new view of the world
around him.

Motor skills are the most obvious proof of a baby’s development.
Compared to their more private sensory skills, babies’ motor abilities are
right out there for all to see (and parents to obsess about). Whether it's
a newborn working on his head control or a one-year-old trying to take
her first steps, parents pay more attention to their babies’ motor skills
than to any other aspect of their development.

So how much do boys and girls differ in their motor development dur-
ing infancy? Surprisingly little. You might expect girls to take the lead
here, considering their greater sensory and physiological maturity. Girls
are sometimes described as ahead in fine motor control, the ability to
move their fingers in a purposeful way, though there is no sex difference
in onset of the pincer grasp, the ability to hold a small object, such as
a Cheerio, between the thumb and forefinger. Some studies give boys a
slight advantage in other skills, such as crawling and grip strength. But
for the most part, there are very few sex differences in motor develop-
ment. So few, in fact, that pediatricians don’t bother with separate charts
for boys” and girls’ motor milestones, in contrast to their separate charts
for physical growth. Even the two most widely used checklists of infant
development, the Denver Developmental Screening Test and the Bayley
Scales of Infant Development, have not revealed any sex differences in
motor achievement, On average, boys and girls master the same skills, in

the same sequence, at the same ages after birth: rolling over in the fourth
t

- onth, sitting in the seventh month, and walking at right around twelve
m )

onths. My own children, though hardly a scientific sample, confirm
f}lﬁs last statistic: Julia first walked at twelve and a half months, roughly

' in between Toby (twelve months) and Sam (fourteen months).

One difference that does show up at birth concerns symmetry of
movement. When a baby is born, the pediatrician tests a number of re-
flexes that are good indicators of a baby’s overall health and deyelop-
ment. And one feature that clinicians look for in these reflexes is sym-

‘metry: both sides of the body responding equally to the same stimulus.

No child or adult s perfectly symmetrical. In fact, there are hints of later
hand preference in the bias that most babies, male and female, sh'ow for
turning their heads to the right side. But boys are mpre as?lmmetrxc than
girls in certain reflexes involving the legs and feet, 1.nc1ud1ng the plantar
grasp (gripping with the toes, one of several primitive newborn reflexes

apparently left over from our ape ancestors). Such asymmetry, or later-

alization (a difference between the two sides of the body), is also more
prevalent in adult males, so this finding supports the idea that the male
nervous system is innately more lateralized.

But beyond these minor differences, the striking fact about motor.de-
velopment in infancy is that it does not differ between boys and girls.

Considering that girls are perhaps a month or so more mature in other

functions, one way to think about this similarity is that boys actually

_ have a motor advantage. That is, boys manage to hold their own in motor
-~ development despite their generally greater immaturity.

Size may be one factor keeping boys on par with girls. The fact‘that
boys are bigger and heavier may help stabilize them better for weight-
‘bearing skills such as standing and walking. Another advantage comes
in boys’ higher activity levels. Though this difference becomes more pro-
nounced later in childhood, it begins in infancy, when male infants are

found to kick, punch, and, eventually, move around the house more than

female infants. Like all athletic feats, motor milestones depend heavily
on practice. Babies don't just lie around waiting to roll over. They spend
weeks pushing up, strengthening their arm and neck muscles, and learn-

ing to balance those big heads. Boys’ greater activity level may mean

that they give themselves more practice from an earlier age, overcoming
their slower maturation to keep pace with girls’ advancing movement

~ abilities.
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But parents are another important factor in boys’ and girls’ com-
parative motor development. Research shows that parents often place a

higher premium on their sons’ physical development than their daugh-

_ters’. The difference becomes quite obvious by Little League age, but its

evident even in infancy. In one study, moms and their eleven-month-

old babies were brought into the lab to teach the babies a new motor -

skill: crawling down a carpeted slope. In the first part of the experiment,
the mothers were shown the sloped walkway, which was rigged with 5
hinge to adjust the angle of the slope. By pushing a button, a mom could
change the angle to the maximum slope she judged her baby capable of
crawling down. In the second part of the experiment, the babies were
tested to see how steep a slope they were willing and able to crawl down
regardless of their mothers’ judgments.

The results of this study were eye-opening. Boys and girls did not differ
in the steepness of the slope they were able to crawl down. Girls_attpmgtea‘
and successtully descended slopes ranging in angle from 10 degreeé to

L

R R T o

Figure 2.2. Setup for infant-crawling experiment. Mothers estimated the slope their
babies would tolerate crawling down, and then boys and girls were tested on their
ability and willingness to crawl down different slopes.
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6 degrees, while boys attempted slopes between 12 and 38 degrees and
accessfully navigated those up to 30 degrees. So this study revealed no
- difference; if anything, infant oirls had greater courage than boys for
wling down steep slopes. Mothers, however, had assumed just the op-
While the mothers of boys were within 1 degree of accuracy in
' mothers of girls underesti-

it
::zcicting their sons’ slope-crawling abilities,
ed their daughters’ abilities by an average of 9 degrees.
K;“x;others therefore the culprits in limiting girls’ athletic prowess?
is study does suggest that parents, aware of physical differences in
er boys and girls, set up different motor expectations for their sons
d daughters, even in infancy. So here is a place where parents can step
1 and challenge their daughters physically rather than hold them back,
{oms who sign up their sons for infant gym classes— ‘because he’s so
" —must be careful not to overlook their daughters, who may ben-
more. We may not be able to flip men’s and women’s Olympic
but there is certainly more we can do to increase girls’ physical

ctiv
fit even
ecords,
-snfidence and fitness.

nguage

‘Girls talk earlier than boys.” If there is one mantra most people can re-
cite about sex differences in infants, this is it. And it is accurate, though
ike most gender traits, the difference is small and there are many excep-
tions to this rule. (Our own Sam was the earliest of our three babies to
talk—and the chattiest—even compared with his sister.) The finding is
present in rhesus monkeys as well; their female infants vocalize more
d become fluent at an earlier age than their male infants, a difference
¢s known to be influenced by prenatal testosterone. So there may
deed be something innate about the sex difference in age of vocaliza-
tion, though it’s a long way from a few instinctive coos and cries to a fully
uent vocabulary. Much more important, for parents of sons and parents
f daughters, is to appreciate how remarkably early language learning
egins and how a baby’s language exposure, {rom even the first days of
e, crucially influences his or her eventual verbal ability.

“Most babies manage to say their first real words* close to their first
irthday. The typical girl, however, will tend to blurt out a hi or a baba

* Sadly, researchers don’t count mama or dada as valid first words.
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(for “botile”) about a month earlier than the typical boy will. As parents,
we pay a lot of attention to these first words. We write them down in the
baby books, call the grandparents, and have lots of fun finally convers-
ing, albeit in single words, with our babies. But first words are not the
true beginning of communication. Babies begin much, much earlier to
inform us of how they’re feeling-—by crying, squealing, making eye con-
tact, and pointing and other gestures. What's more, babies perceive and
understand language a long time before they'’re able to make themselves
understood. As we now know, language learning begins at birth, if not
before, and sex differences in language, which are among the earljest of
the cognitive differences between the sexes, have been found as early as
researchers can study them.

Seven-pound Ellie lies comfortably sleeping in a reclining infant seat,
oblivious to the measuring devices adhered painlessly to her fuzzy head.
She’s cooperating beautifully for a research study in the hospital where
she was born a mere twenty-one hours ago. As she rests, a loudspeaker
located a few feet above her plays simple repeated speech sounds, ba and
ga, in a varied order. Ellie is sleeping peacefully, but nonetheless, her
ears take in all the sounds, convert them to electrical signals, and send
them up to her brain, where the sensitive electrodes record some rather
remarkable findings.

Newborns can tell the difference between speech and other forms of
sound. Already, their little left hemispheres devote more effort to process-
ing speech than their right hemispheres do. Other sorts of sounds, like
bells or barks, do not get such preferential neural treatment, which tells
us that even before birth, the brain is specialized to perceive language.

However, girls’ and boys’ brains do not handle language identically.
When one-day-old Jacob is given the same test at the hospital, his sleep-
ing brain produces a different pattern of brain waves. Researchers do
not agree on exactly how boys and girls differ at this young stage: one
early study said that baby girls’ brains are more lateralized, or left-biased,
for processing language, a seemingly more mature pattern since most
adults process language more with their left hemispheres. However, this
frequently cited study has been disputed, while a very recent study of
four-week-old babies found exactly the opposite result—stronger left-
hemisphere activation in boys. In fact, studies of newborn auditory
function indicate that boys, not girls, are more lateralized, producing
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hger otoacoustic emissions in the right ear and also showing a lower
. Eold or higher sensitivity, for perceiving sounds with the right ear
res the lleft. Because most auditory information crosses the brain on its
$2;1 up from the ears, a right-ear advantage for perceiving sounds cor-
responds to a left-brain advantage. Adult males may be modestly more
|eft-hemisphere dominant for language th?n women (see chapter 5). So
- this greater Jateralization in newborn boys he.armg suggests that t'hey do
pot get as even an exposure to language as girls do, perha?s paving the
- way for later differences in verbal and written 1an.guage skills.
‘ Infancy is, by definition, a preverbal phase in development. (The
‘Latin word infans means “without language.”) And yet, we now know
¢hat babies learn a tremendous amount about language during the first
year of life. Most of their growth is in the realm of understan'ding, or
' feceptive, language. Although it’s rarely obvious to parents, babies man-
age to recognize familiar speech sounds, words, and eveTl grammat?cal
patterns, all within the first year of life. Speech theraplsts‘ appreciate
the importance of receptive language to overall communicative d'e\'re‘lop-
‘ment. While parents worry most if their toddler is late to talk, clinicians
focus more on receptive-language skills to determine whether a child is

language delayed.

 In one large study of carly language development, researchers at San
Diego State University documented slight, but significant, differences
between boys’ and girls’ receptive-language development. Female infants
Jre about a month ahead of boys in the number of words they under-
stand. The typical nine-month-old girl understands about fifty word.s,
such as no, dog bath, bottle, and the like. The typical boy reaches this
vocabulary size at ten months of age (see Figure 2.3).

A similar difference turns up in babies’ early gesturing, a big part of
communicative development. Many scientists believe speech evolved
from gesture—that our progenitors “spoke” with their hands pefore
using their vocal tracts.” Babies too gesture before they speak, a dllscov-
ery that inspired all the popular sign-with-your-baby books and videos
that teach parents how to use gesture to encourage their infants’ com-

municative development.

* This manual origin of speech might explain how language came to be loca‘lized
~ in the brajn’s left hemisphere, which controls movement of the (usually) dominant
- 'tight hand.
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Girls lead boys in the number of gestures they produce during later
infancy. On average, they begin pointing, waving bye-bye, and raising
their arms to be picked up a few weeks earlier than boys. Again, their
advantage is rather small: in one large Swedish study, eighteen-month-
old girls were found to produce just 5 percent more gestures than boys.
However, some of the gestures babies make are already sex-typed: female
babies between eight and sixteen months old are more likely than boys
are to imitate parenting behaviors such as hugging or rocking a doll; boys
in this age range pretend they are reading, driving a car, or pounding
with a hammer.

After gestures come words, babies’ first true expressive language,
Girls maintain their small lead in expressive language throughout the
toddler period, producing an average of three hundred different words
by twenty-two months old, while boys get to this mark at twenty-three
or twenty-four months.

After age two, children truly begin to talk—combining words into ljt-
tle sentences such as Mommy home. More milk. Let’s 80 park. Here again,
girls take the lead: by two and a half years old, girls are stringing together
about eight words at a time, boys about six. From their first emergence,
girls' sentences are longer and more complex than boys’ a difference that
holds throughout the preschool period.

These differences are reliable but really quite small. Compared to the
overall range of language ability in young children, the
ence between girls and boys is tiny, accounting for just 1 to 2 percent of
this total variance. Consequently, you can find many boys who are more
verbal than the average girl, and lots of girls who are less verbal than the
average boy. In practical terms, the very small magnitude of this gender
difference means that parents should be just as concerned about a son’s
slow language development as a daughter’s. Being male is no excuse for
talking late (in spite of what many pediatricians tell parents).

There is ample reason for parents to pay close attention to their chil-
dren’s language development. Whereas language ability is only subtly
affected by a child’s gender, it is strongly affected by his or her envi-
ronment. Study after study has now confirmed this startlingly simple
equation: Language in = Language out. From the moment of birth, the

armount and quality of language addressed to ‘babies directly influences
the. quantity and quality of the babies' own verbal ability. Resears

L the Researchers
have documented this relationship through painstaking studies; visiting
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jgure 2.3. Girls lead boys by about a month in the number of words they can say,
J 'guh d.ifference between sexes is much smaller than the normal range for all tod-

b;Letr; iwo-thirds of whom fall within the shaded region. Data are based on more

:eighteen hundred children as reported by Larry Fenson and colleagues.

.jfimilies’ homes and counting literally every word spol.<en from parer;t
to child. By analyzing hours and hours of audio recordings, these stu E
jes were able to show significant correlations betx.zveen f:he amountb 0
language addressed to young children and those chlld.rens later v?ca u-
laries and other skills, including reading ability. The input doesn’t have
to be all talk; songs, stories, poems, and nursery rhymes are as good as
"or better than conversation. But it does have to be live: TV, DVDs, and
tecorded music simply don't provide the kind of feedback and encour-
- agement children need to best develop language skl.lls. .
~ In other words, while boys may be at a slight dlsadvantagc? whe1"1 it
comes to language development, there is enormous oppc?rtunltylto 1r?<
prove the verbal skills of every child, male or femaqe. All it takes is ftatlh :
Cbnversing, reading, singing, and generally narrating .the events o he
day can provide both boys and girls the optimal experience to hone t e
rain circuits that underlie language. Given their slight verbal and audi-
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tory advantages and, possibly, their stronger social inclination, girls may
participate in such exchanges more readily. All the more reason to en-
gage your son in conversation from an early age, bathing his brain in the
sounds, words, and grammar that will improve his speech and pave the
way to better reading and writing skills later in childhood.

Social and Emotional Differences

Babies are instinctively social. Here he is, just three hours old, his head
still a bit squished from his journey out of the birth canal, but tiny Dan-
iel is already gazing deeply into his mother’s eyes. His big dark pupils
(dilated from the lingering stress hormones released by his body during
birth) draw her in, like powerful magnets penetrating the mystery of his
new being. Daniel’s interest in his mother’s face is especially remark-
able when you remember how poor a baby’s vision is at this stage. But
it makes tremendous sense from a survival standpoint. Newborns are
ultimately helpless without their parents’ care, and eye contact—that
deep, pupil-to-pupil gaze that only intimate couples can comfortably sus-
tain~—is probably the quickest way to get their dads and moms to fall in
love with them.

Considering the importance of this early eye contact, it is not sur-
prising that newborn boys and girls engage in it equally. Although one
1979 study found that girls held eye contact longer than boys, a larger
2004 study found no sex difference in the newborn period. Both stud-
ies were carried out blind—that is, the experimenters were deliberately
kept unaware of each infant’s sex, and all the pink-or-blue cues, such
as balloons and gender-coded diapers, were carefully removed from the
hospital rooms.

But wait a minute. Aren't girls supposed to be innately more people
oriented than boys are? This idea has gained a lot of currency in the last
few years, but it is based largely on a single study. Maybe you heard about
it: it was carried out by a team of psychologists led by the University of
Cambridge’s Simon Baron-Cohen (not to be confused with his cousin
Sacha Baron-Cohen, of Borat fame). The experimenters presented new-
born babies with a visual choice: they could look at a live human face or
at a colorful mobile with a little ball hanging down from it. One hundred
and two newborn babies were tested in their hospital rooms the day
after birth. And guess what: the boys spent more time looking at the mo-
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bile, while the girls looked longer at the live human face. -Th_e differervlce
was not large: boys spent an average of 52 perceut of the1r' time ]f)okln.g
at the mobile and 46 percent looking at the face, while girls split thglr
gime 41 percent and 49 percent between the mobile and the face. (Girls
¢ have been looking elsewhere for the remaining 10 percent of the

mus : .
) But it was statistically significant, which somehow emboldened

time . ‘
the researchers to state in their peer-reviewed article that the results

«Jemonstrate beyond a reasonable doubt that these differences are, in
part, biological in origin.”™

Since it was published, in the year 2000, this experiment has been
hailed by seemingly every commentator on sex differences: Leonard Sax,

' Louann Brizendine, Steven Pinker and his sister Susan Pinker, among

others. It's been taken as proof that girls are pre-wired for social interac-
tion and boys are pre-wired for objects and mechanical interests and its
results extrapolated to explain later gaps in language, empathy, math,

- engineering—pretty much every social and cognitive sex difference ever
- described.

But there are some problems with this study that should urge a little
more restraint. The most serious, to my mind, is the fact that the person
whose face the babies were looking at, lead author Jennifer Connellan,
was not always blind to the sex of the babies at whom she was smiling.

bronsn

As we've seen, researchers studying newborns have to be very careful

to remove (or have others hide) all gender cues in the hospital room

so that they do not unwittingly bias babies’ behavior; for instance, by
unintentionally making more eye contact with girl babies than boy ba-
bies. Another problem is that neither Baron-Cohen’s group nor any other
researcher has replicated the results of the study, even some nine years
after /it“sworigivnal publication.

And the results really need to be replicated, because as Elizabeth
Spelke, a Harvard psychologist who has studied infant cognition for
decades, has observed, it stands in opposition to many similar studies
that have looked for but failed to find evidence for sex differences in ob-
ject and motion perception. In 1996, for instance, Canadian researchers
found that at eleven weeks of age, both boys and girls gazed longer at a

* Once again, the claim that any behavior is biological is hardly earthsh.atter‘ing
(because all behavior, both learned and instinctive, is controlled by our blolo.glca,l,
brains), but the authors seem to be using this term to mean “innate” or “hard-wired,
which is how it bas been construed by several commentators.



Pink Brain. Blue Brai Under the Pink or Blue Blankie 75
74 ink Brain, Blue Brain

toy (a colorful mobile with small bells) than at their own mothers’ liye
faces. Another study found that boys, not girls, paid greater attention t,
faces than to geometric displays. In fact, there was a much greater flu

of research in this area some years ago, from which Maccoby and Jackliy
concluded that “there is no evidence that girls are more interested ip -
social, boys in non-social stimuli.”

stem that it governs, are Jess mature than a girl’s at birth. |

s av not be aware of this sex difference in fussiness, but it
:_.Parents mn§ influences the way we interact with our newborns, help-
moswertalso‘fne of the more obvious social-emotional differences that
£ ShlaP;Zr in infancy. Baby boys are generally not as “easy” as baby
e h there are, as always, many exceptions to this generaliza-
gs (118 mber well the exhaustion felt when Sam came along. Julia
- rersr:;:h a good baby, such a breeze to care for, but Sammy would
iZiZ?y few minutes. It seemed likg I was always nursing him, holding
im, or carrying him arou;‘lud in a sl)mg or backpack. (Toby was some-
i the two in fussiness.
;:dbii’?:;etr;ust me: Rutgers University researchers Jeanette Haviland

So I'm not convinced that, as Louann Brizendine asserts, “girls, not boys,
come out wired for mutual gazing.” Nor is there any evidence, as she alsg
states in The Female Brain, that boys” “testosterone surge in utero . .
shrinks the centers for communication, observation, and processing of
emotion.” If anything, existing data suggest testosterone grows the one ticularly mothers) do work
structure most strongly associated with the recognition of faces and Carol Malatesta found.that parerlltS.(Paf 1 ;/'Nh'l it's easy to re-
emotional expression—the amygdala—though this finding is based on arder to manage the emotions O,f their infant sons(.i bl'fh ; eZ_ ar-
research in rats and monkeys. _ond more positively to girls—jsmce they are alrei . y at h1 API: i nofi N

The amygdala is part of the limbic system, a complex network of con- : nts may respond more negatively to boys, shus mg.1 el}Tll 9 gal - tg
scious and subconscious brain zones that controls our rich social and eir cranky bouts in an effort to' dampen them.hWh1 e atl eir %Sma N
emotional lives. But while girls do not necessarily pop out of the womb otect boys from their own emotional overlo‘ad, the ac‘tu re:sucmterzfin
more socially wired than boys, there is another sex difference that hints send a negative message to boys ab.out t heir exprelssweness, ssion o%
at an innate difference in the limbic system. farther social interactions and contrlbutmfg to the later suppre

The difference i .motion that is more characteristic of boys devellopmfznt.» _ "
selvg; 1r;fantm;les Whatever the cause, boys and girls do start diverging in their soc1ad
T o ponses Over the next few months of life. The 2004 St}JdY that foun
no sex difference in newborns’ eye contact found a very different pattern,

siness. In contrast to their more stoic adult
tually the more emotional of the two sexes. As
we’ve seen, boys are more irritable, more easily distressed, and harder
to soothe than girl babies. They startle, cry, and grimace more often, at
least during the newborn period, and take longer than girls to establish a
stable sleeping pattern. Once again, these differences have mostly been
described by examiners who weren’t blind to the sexes of the babies, and
some studies have failed to detect any sex differences in newborn irrita-
bility or consolability. But overall, a difference in emotional fragility ap-
pears more reliable than any social sex difference in newborns, and one
study even found a possible physiological basis for it: compared to girls,
newborn boys produced a greater surge in the stress hormone cortisol
when they were disturbed by a surprising stimulus or an unwanted so-
cial advance. The release of cortisol is ultimately governed by the hypo-
thalamus, the one part of the limbic brain most clearly shaped by prena-
tal testosterone. Since irritability and stress reactivity are also greater in
preterm than in full-term neonates, this sex difference supports the idea
that a boy’s hypothalamic-endocrine system, along with the autonomic

hen the experiment was repeated with the same i‘nfants four %I_lgg}bi‘
Jater. Boys had increased their eye contact only slightly, but girls ha
“mgggggd_igﬁ,qug_thgn‘ four-fold! A similar increase in mother—‘daughter
éazing was found during the third month of life in a 2002 Itahar‘1 study
that tracked boys’ and girls face-to-face communication from‘ blrthv. In
fact, baby boys begin to do something quite different over this penodl';
they avert their gaze. Gaze aversion is the tendency everyone has to loo
away from an oncoming person when walking down the street or a gro-
ery aisle, thus avoiding any awkward social engagement. Both sexes do
it, but males of all ages resort to gaze aversion more frequently than
emales do. o
Between three and six months of age, girls and boys also begin diverg-
ing in the variety of facial expressions they display. Although both se).(eis
pend roughly equal amounts of time looking happy, sad, and angry, girls




in this age range show the raised eyebrows, relaxed mouth, and wiggly
tongue that express interest more often than boys do. And, while Havi-
land and Malatesta found encouraging evidence that mothers are almost
equally attentive to the emotions of baby boys and baby girls, their care-
ful analysis did reveal a conspicuous lack of response to boys’ expressions
of pain, while another study found that mothers of girls tend to ignore
their expressions of anger.

So while differences between the sexes in sociability and emotional
expression are not obvious at birth, they grow significantly during early
infancy. The differences probably originate in boys’ greater fussiness and
immaturity, but they are amplified by the way that parents respond to
these differences, as well as our preconceived notions of what boys and
girls are like. By ignoring boys' expressions of pain, mothers may be try-
ing to “toughen up” their sons, while by ignoring girls’ expressions of
anger, mothers may be attempting to dampen their assertiveness. The
fact that the sex difference in eye contact is not present at birth but
emerges after a few months supports the idea that it is shaped, at least
to some degree, by parents’ different styles of interaction with boys and
girls.

Are Baby Girls More Empathetic?

In 1971, psychologist Marvin Simner wanted to figure out if newborn
babies were capable of empathy. So he set up shop in a quiet room next
to the neonatal nursery at the Lying-in Hospital in Providence, Rhode
Island. There he tested individual babies to see how each responded to
a simple social stimulus—a brief audio clip of another newborn crying.
Simner discovered that babies do indeed cry in response to one another,
but he also observed that after hearing the tape, female newborns cried
longer than males. Statistically, the sex difference was quite marginal,
but the fact that girls outcried the boys in four different repetitions of the
test, as well as in two later studies by other authors (where the effects
were also not statistically significant), has been hailed as proving that
girls are innately more empathetic than boys.

Now, it’s a long stretch from this imitative crying to conscious recog-
nition and sharing of another person’s emotional experience. Nonethe-
less, a sex difference in empathy is one of the more reliable findings
in adults: women outperform men at accurately deciphering whether

Under the Pink or Blue Blankie 77

another person is displaying anger, fear, interest, and other emotions.
There are some important caveats* to this rule, and the difference is not
Jarge, with a d value of about 0.40. But it raises the issue, as psycholo-
gist Baron-Cohen puts it, of whether “the female brain is predominantly
hard-wired for empathy” and, conversely, whether boys have some in-
nate deficiency in this area that renders them less fit for more interper-
sonally sensitive careers such as nurse, doctor, teacher, minister, social
worker, and-—oops!—psychologist.

Happily, there are actual data addressing this topic, based on about
two dozen studies of babies’ abilities to recognize or discriminate facial

- expression in others. As reviewed by Emory University psychologist Erin
‘McClure, female infants are better than males at deciphering people’s
facial expressions, with a difference score of 0.26—smaller than the dif-

ference in adults but, surprisingly, lurger than the difference during later

~ childhood, when it shrinks to a modest 0.16. McClure speculates that

girls are indeed more capable of detecting others’ emotions in infancy,
but their advantage is mostly a matter of neurological maturation. Just
as their sensory and language skills are slightly ahead of boys’ at birth,
so girls’ brains may be sufficiently more mature in infancy to enhance
their awareness of other people and their facial expressions. With time,
and experience with other people, the gap closes, and boys and girls are
not so different in their sensitivity to others’ feelings during the rest of

- childhood.

It's true, then, that girls are more empathetic than boys. But the dif-
ference is small and clearly shaped by learning. It is not the fixed, black-

- and-white distinction that many people believe. Consider this, from
- Louann Brizendine:

Anyone who has raised boys and girls or watched them grow up can
see that they develop differently, especially that baby gitls will connect
emotionally in ways that baby boys don’t.

* The size of the sex difference in empathy depends on how it’s tested. Women are
likelier than men to say they feel sorry or guilty about another person’s experience,
but the difference is much smaller when empathy is tested using more objective
measures, such as identifying the emotion on another person’s face. What's more,
the ability to recognize others’ emotions also depends on who is looking at whom.
Men are better at detecting emotion on men’s faces than on women's, while women
perform about equally for men’s and women’s expressions (see chapter 7).
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In fact, the d value of 0.26 in infants translates to about 60 percent of

boys falling below the average girl in ability to detect emotion in othey
people. This means that 40 percent of baby boys are actually more attuneg
to other people’s expressions than the average girl, and the proportion is
even larger for older boys. Hardly a lack of emotional connection.

So Brizendine's statement is not only wrong, it’s downright subver-
sive. Imagine parents of a newborn boy expecting that they won't be able
to bond with their son! Boys won't have a chance. As we've seen, parents
already react differently to the emotional expressions of their very youn
sons and daughters. Telling themn that their boys are not even equippecgl
for emotional connection is only going to exacerbate this bias and fur.
ther suppress boys’ social-emotional development.

If anything, the small sex difference in a newborn’s emotional aware-
ness appears to be more a matter of timing than a fixed and permanent
deficit. Neuroscientists have learned that the processing of facial expres-
sions depends on a particular zone in the temporal lobe, known in mon-
keys as area TE. There is evidence that area TE develops more slowly in
males than in females, and that this delay is due to testosterone, So like
other infant sex differences, girls’ greater sensitivity to facial express,ions
may be a simple matter of a few extra weeks of neurological matura-
tion—hardly enough to warrant an adjustment in parenting philosophy.

Emotional learning is a two-way street. Boys and girls enter the world
with slight differences in social and emotional styles, but in reacting
to these differences, parents end up training boys and girls in different
ways. Girls’ stronger social bias is highly reinforcing to parents and so
becomes easily strengthened, while boys, who are less mature and con-
sequently slightly less social and more fussy at birth, compel parents to
2 more cautious style of interaction, reinforcing boys’ already weaker
onientation toward other people.

The good news is that the small sex difference in emotionality and
social responsiveness is not reflected in the depth of the bond between
babies and their parents. Infant-parent attachment has been extensively
studied over the past half a century, and there are no differences between
boys and girls in the quality of attachment to either their mothers or fa-
.thers. So while boys and girls do begin differing in social style even early
in infancy, this doesn’t affect their fundamental conuections to their par-
ents or the sense of security the bond provides.
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But parents aren’t the only ones who interact with infants, and there
i some research suggesting that boys may not fare quite as well as girls
“when they are cared for by other adults—either by babysitters or in
daycare centers. Although most studies of daycare find few overall ef-
fects—either positive or negative—on children’s development, there is
some evidence that boys receive less positive caregiving in such settings,
and even that infant daycare may impair boys’ attachment to their par-
ents. It has no effect on girls” attachment and may even benefit girls’

ognitive development when compared to being home with their moth-
ers. Considering that boys are both fussier and somewhat less social,
“ they simply may not charm their caregivers as much as girls do, leading
to less-positive interactions. While parents may be willing to go the extra
istance with their sons, working harder to comfort and engage them,
paid caregivers may not be so willing, or, given a choice between the girls
.and boys in the room, they may simply direct more of their attention in
the pink direction . . . all of which could have a negative impact on boys’
emotional and behavioral development.

Is Autism a Male Trait?

While the difference in empathy between boys and gixls is relatively
'small, one glaring sex difference has pressed the idea that boys are in-
nately less attuned to others than girls are: the high ratio of boys to girls
in autism. This devastating disorder was not even identified until the
mid-twentieth century but is now one of the most prevalent syndromes
of childhood, diagnosed in 3.4 of every 1,000 children. And of these chil-
dren, nearly 80 percent are boys.

Autistic disorders range in severity but share a core deficit: a lack
of social awareness or understanding of other people’s feelings and mo-
tives. Autism may be diagnosed as early as age two or, more typically,
in the fourth year of life, although there may be some signs in the first
year, such as a lack of shared gaze and joyful expressions. Children with
‘autism (or its milder form, Asperger syndrome) fit Brizendine’s stereo-
type of males being unable to connect with other people. Autistic chil-
dren have difficulty communicating, making eye contact, and, especially,
understanding that other people have thoughts and emotions different
from their own. In other words, they lack empathy, and so the fact that
three or four boys are diagnosed with autism to every girl with the dis-
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order hag suggested that boys are more vulnerable because their brain
s

innately lack the circuitry for empathy.*

The strongest advocate of this view is Simon Baron-Cohen, wh ]
tually describes autism as the consequence of an “extreme ma,le bri'ac’-’
Hisl theory is based on both the empathy and communication deﬁcitm
autism as well as the tendency for people with autism to demonstrsafef

highly restricted interests—such as the compulsive calculating by Dugt;
Hoffman’s character in the film Rain Man. Baron-Cohen a,ndyhisucs:tlln
Ielagues have constructed numerous questionnaires that probe these t\:z -
d.lmensions—empathizer versus systematizer.t The questionnaires lool(:
like any battle-of-the-sexes game, and, not surprisingly, women do sco
higher on the empathizer scale and men higher on the systematiz]re
scale, One problem, however, is that these scales rely on self-report 'er
_stead of more objective measures of facial perception or analyticpabilim-
in fact, men and women did not score significantly differently from ea?}];
other ?n one of Baron-Cohen’s tests that required subjects to identify a
5::;?1; :?otlon based on a photograph that showed only the eye region
But the theory goes even further, suggesting that the same factor that
makes a brain male is also what causes autism. Baron-Cohen and hé'i
colleague Rebecca Knickmeyer target the usual suspect: prenatal testo:
teror'le. In an ambitious research project, they measured testosterone in
amniocentesis samples taken from dozens of women during midprep-
nancy. They then followed the babies to four years of age, when thg
tested the children for two autistic features reduced empe’lth d .
stricted interests. , e
. Their team has now published many articles on this project that have
impressive-sounding titles, but the results are not so convincing when
you read between the lines. While they have found that prena%al tes-
tosterone levels correlate with many measures—eye contact in infan S
vocabulary size in the second year, empathy and restricted interests?rlz,
young children—these results often did not hold up when males and

* Then. again, some experts believe that autism and Asperger syndrome may b
underdiagnosed in girls, whose better language and mimicry abilities m X the
same underlying social deficit. maskhe
1 The somewhat awkward term Systematizer is supposed to encapsulate one’s t
dency to focus on objects and how they are ordered or organized. A mor orete
name for what this survey probes is analytical tendency. ‘ e
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;ﬁales were analyzed separately. Obviously, boys are exposed to higher
iosterone levels in utero than girls are, and boys, as we've seen, show
ess eye contact, smaller vocabularies, lower empathy scores, and more
siricted interests. So, if you lump boys and girls together, you're likely
find some correlation between testosterone and these various behav-
5. (Youd also find a correlation between fetal testosterone and who's
aring pink or blue Pampers, but that doesn't mean the relationship is
ausal.) The real issue—and the way most studies of prenatal testoster-
ne are conducted—is if the relationship between fetal testosterone and
mpathy 1s significant within either sex. For instance, if autism is caused
extreme testosterone exposure, then you would expect to find that
oys with the highest prenatal testosterone levels are the ones who end
p being diagnosed with the disorder, while boys with lower prenatal
estosterone exposure would be diagnosed much less often.

This is not the case,” nor are autistic boys hypermale in any other
ense, such as aggressiveness or body structure. These researchers have
Iso yet to show a relationship between testosterone levels and empathy
r systematizing measures within the population of girls alone. As we've
een from studies of girls with CAH (the genetic disorder that exposes
them to high levels of male hormones), prenatal testosterone has been
linked to certain masculine behaviors, such as a preference for trucks
and balls, as well as to higher rates of lesbianism and bisexuality. How-
:-'e"ver, girls with CAH are not any more likely to be diagnosed with autism
than girls with normal prenatal testosterone exposure.

A last piece of Baron-Cohen’s extreme-male-brain theory concerns
the brain itself. Recent research has identified several differences be-
tween the autistic and the normal brain, especially in areas known to be
involved in social awareness and interaction, such as the amygdala. But
the most definitive finding is the somewhat surprising overgrowth of the
brain in the first year of life in children who are later diagnosed with
antism. In other words, the brain is larger in antism (at least during the
first year of life), and boys have larger brains than girls. So this observa-
tion is said to support the extreme-male-brain theory of autism.

- But there is no evidence that prenatal testosterone is responsible for

* Very recently, Baron-Cohen’s group did report a correlation between fetal testos-
terone level and one measure of “autistic traits” that was significant within separate
populations of boys and girls. However, none of these children, who were tested
between six and ten years of age, actually suffers from autism.
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the brain overgrowth in autism. For one thing, this overgrowth does not
begin until at least a month or two after birth and is most dramatic be-
tween six and fourteen months of age. As we've seen, boys’ head size is
consistently larger than girls’ from birth onward. If prenatal testosterone
were causing the overgrowth, you would expect to find the extra brain
volume present in autistic children at birth. In addition, girls with CAH
do not have larger brains than normal gitls, in spite of their exposure to
excess testosterone and other androgens before birth.

So although prenatal testosterone may shape some of the social differ-
ences between boys and girls, it’s a stretch to say that it causes autism.
What, then, is responsible for this heartbreaking disorder?

The answer remains an agonizing mystery, especially for parents
whose children suffer from it. Genes are the biggest factor, with herita-
bility of autism estimated at between 60 and 9o percent. However, there
is no single gene that causes autism, and the disorder appears to involve
the interaction of many different genes. Nor is autism clearly linked to
the X chromosome, unlike other disorders that occur primarily in boys
(such as Duchenne’s muscular dystrophy and colorblindness).* Envi-
ronmental influences, ranging from diet to TV exposure to the much-
maligned vaccination program, have also been proposed. But none of
these has been scientifically validated, nor do any purport to explain why
autistic disorders are so much more common in boys.

There is, however, one thing we do know about autism, and that is that
the earlier children are diagnosed and treated, the better their prognoses.
The best treatment involves intense social interaction, as much as forty
hours per week with a one-on-one therapist who encourages speech, eye
contact, and other aspects of communication while motivating the child
through play. It's an expensive proposition but well worth the effort for
children who are not too severely affected and who begin such therapy
early, preferably by age two. The reason for starting as young as possible
is to wire in social and communicative circuits before the brain is taken
over by the maladaptive repetitive behaviors and restricted interests that
characterize older autistic children. In fact, new evidence suggests that
a small percentage of children can even “recover” from autism if they're
provided with this optimal early treatment.

* An exception is the disorder known as fragile X syndrome, which is due to a muta-
tion on the X chromosome and which is responsible for about 7 percent of autism
cases.
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So whether or not autism is caused by an extreme male brain, the
S ent is the same as the solution to the gender gaps in language
reztmm athy: early social immersion. 1ive engagement with responsive,
A;tivpe caregivers is by far the most important experience any baby can
ve, and s0 a greater focus on this area b}_/ parents c?f boys—and es.pe—
cially those with a family risk for autism—is unquestionably beneficial.

ow Parents Stereotype Their Baby Boys and Girls

Here’s another problem with this concept of autism as a symptom of
Jlepess. Like any focus on extremes, it reinforces the same stereoty?e
yut boys that parents should be combating. Most boys are not autis-
'and whatever the small differences in eye contact between boys and
s, boys’ interpersonal skills will, like their verbal abilities, ultima.tely
. acquired through learning. Telling parents that all boys are a little
atistic by nature seems unlikely to promote this emotional tutelage.

] Consider Steven, a thirty-four-year-old electrician who’s thrilled to be
géﬁher, When his daughter, Meredith, was born, he couldn’t wait to get
ome from work and hold her all evening, giving his wife a break during
¢ all-too-brief maternity leave. Meredith would sleep peacefully on his
est, her warm little body emitting tiny sounds and the occasional little
elp to say it was time to move, or nurse, ot have her diaper changed.
Jow they've got another baby, ten-month-old Kyle, and Steven interacts
jith him quite differently. Though he held Kyle plenty as a young infant,
ven can’t get enough of tossing Kyle in the air and rolling balls across
1e floor to him, hoping it will translate into a passion for baseball or
occer in a few years.

- Both types of interaction are great, but why should his daughter be
reated in one way and his son in such a different way?

Boys and girls do differ subtly at birth, distinctions that contribute
o the different ways parents interact with them. But morns and dads
maust also admit our own parts in fostering the social and emotional dif-
ferences between boys and girls. Parents treat baby boys and gitls dif-
erently, not only because they are different but also because of our pre-
onceived notions of what it means to be male or female. Inevitably, we
tereotype our babies, even when they're fresh out of the womb. Few of
‘are aware of this fact, and even those who are conscious of it find it
fficult to avoid.

In one classic study, parents were asked to rate their newborns on
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s or “boys.” The only significant difference was in their tendency

nt more on the physical activity of infants they thought we.re
Qmmf dy published in 1995 found that parents perceived fewer dif-
Ssbitz’veen newborn boys and girls than parents in the 1970s h'ad.
in particular, are shedding their stronger biases of a generation

various attributes. Parents of girls tended to describe them as prettier,:
softer, more delicate, weaker, finer-featured, and less attentive than par--
ents of boys described their infants, and fathers tended to more extreme :
characterizations than mothers. Of course, boys are larger than girls, s nece
there is some basis for at least a few of these distinctions. However, some hers, A , . . is-
fascinating cross-dressing experiments have proven that the differenceg s they play an in creasmgl,y greater rile}lnlsafriz éﬁi:g:::iﬁﬁgi:
are less real than they appear in the eye of the beholder. Researcherg that the stereotypes don‘t necels\ia“ y fo would never drearn of
have taken two approaches to address this issue: they disguise the babieg nting styles change quickly atny (Ee dqu of engaging in certain
sex by dressing them in gender-neutral clothing; or they deliberately ating our children th? wathe were re: consideredisfential tools in
mislead adult subjects by calling a baby girl Jonathan or a boy Marie, ctices, such as spanking, that were onc

In one such study, girls were described as angry or distressed by adults

who thought they were boys more often than they were by adults who

knew their true sex. Similarly, boys mislabeled as girls were more often

seen as joyful or interested than they were when their sex was accurately

revealed. Dozens of other gender-disguise studies confirm that people

judge babies differently based on what sex they believe the babies are

and regardless of the real sex under the diapers. In addition to rating

babies’ expressions and physical appearances differently, adults tend to
choose different toys for each sex (footballs and hammers for babies they
believe are boys, dolls and hairbrushes for those they think are girls) and

to engage with them differently—interacting in more physical, expan-

sive ways with boys and more nuanced, verbal ways with girls.

So for all our interest in raising strong girls and sensitive boys, parents -
still push gender distinctions from an early age. We find out our babies’
sex as early as possible, so we can decorate their rooms in the appropri-
ate hues and pick out the right birth announcements. We also receive
different birth congratulations: according to one study, the cards parents
receive for boys are likely to depict an active infant with balls or cars or
sports equipment more suitable for an older child. Cards for baby girls
tend to paint a more passive child, using adjectives such as sweet and
beautiful and showing toys like rattles or mobiles that are more appropri-
ate for a young child. So regardless of what parents profess to wish for
them, our culture still values boys’ strength and girls’ appearance more
than the other way around (except, perhaps, in Lake Wobegon).

The good news is that parents today are differentiating less between
their baby boys and girls than they did a generation ago. For instance,
a 1997 study of young women’s responses to gender-disguised infants
found little difference in the style of speech or amount they spoke to

id rearing. .
ender expectations are part of that change. While some parents

aintain the traditional stereotypes and expectations for their children,
y more are keeping an open mind, hoping to nurture Poth the mas-
e and feminine sides of their sons and daughters. This can only be
e children’s benefit. ‘

1t parenting can take children only so far. When it comes to gen<_ier
sotypes, children are much less forgiving than adults in enforcing
ations for male-versus-female behavior. Why they’re so tough on
one another is anybody’s guess, but there can be little doubt that. their
‘w'ledge of gender stereotypes begins very early, and that their par-
» examples are a big source of their learning.

f Do Babies Know About Gender?

‘thought infants were too young to be aware of gender differelnces,
k again. Infants of all ages prefer the higher-pitched female voice to
e deeper male voice, showing that they can tell the difference between
¢ and female speech even shortly after birth. By three or four montl.ls
ge, both boys and girls prefer to look at women’s faces, even unfamil-
- ces taken from a Land’s End catalog. However, this holds true only
en the mother is the primary caregiver. While most of the babies in
this British study showed a preference for adult female faces, the small
umber of babies reared by stay-at-home fathers showed a preference for
dult male faces.

These studies tell us that long before they consciously understand the
néept of gender, babies begin to form their own stereotypes of male
nd female. Gender is just one of many categories babies figure out early
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in life. Recent research has proven that infants also get the concepts of
color, quantity, and animate/inanimate years before they have the aware-
ness or words to express such generalizations. And they are particulag]

adept at conceptualizing opposites, with male/female perhaps the secy-
ond dichotomy they grasp, preceded only by big/little. -

In the case of gender, this unconscious understanding has a powe
ful influence on babies’ development and self-concept. Babies leam af-
incredible amount through mimicry, and girls and boys begin to emur_l.
late the emotional expression, visual attention, and physical mannerismsg
of one or the other parent long before they consciously understand the
male/female categories they are conforming to.

Gender is the first, most obvious, and often most significant attribyge
each of us shows the world. And infants understand much more about
gender than we ever used to give them credit for. It is not long before
this implicit understanding starts shaping their own behavior, actiong
and emotional style, and boys and girls begin growing into the sex ro]e;
that they see modeled all around them.

fact, by the time babies are babbling and climbing, it's already a bit

to be sorting nature from nurture. Still, when people see the kind

extreme differences between babies like Paul and Anna, many assume

¢ the answer must lie in hormones or other innate factors. As we've

n, testosterone exposure before birth does indeed shape certain fea-

s of children’s later behavior. But what about the sex hormones that

culate in babies’ bodies after birth? Their levels also differ between

oys and girls, though only for the first couple of months outside the

somb. Thereafter, babies’ gonads settle down, and there are virtually no

ifferences between boys’ and girls’ levels of testosterone, estrogen, and

ther sex-related hormones until the onset of puberty.

It is, nonetheless, startling that newborn infants undergo what endo-

rinologists refer to as a “mini-puberty” during the first few postnatal

months. Boys experience a surge of testosterone, which peaks within the

irst month or two and then subsides to its low childhood level by four to

ix months of age. Girls undergo an estrogen rise within a similar time
:'ar.ne- Both hormonal flurries are activated in the usual way—Dby pitu-
‘;ary hormones, which are suddenly released from the newborn’s brain
y a burst of activity in the hypothalamus. During pregnancy, mom’s high
hormone levels suppress activity in the fetal hypothalamus and pituitary
land, but soon after the umbilical cord is cut, these brain areas let loose,
and the pituitary gland begins pumping out the stimulating hormones
known as gonadotropins) that travel through the bloodstream to turn
n, if just for a month or two, the ovaries or testes.

Boys’ postnatal testosterone surge promotes growth of the penis and
crotum. It is not known whether girls’ estrogen spurt influences female
enital development, although one study did find a correlation between
ewborn girls’ estrogen levels and their amount of breast tissue at birth.
onetheless, the fact of this mini-puberty in both sexes suggests neo-
atal hormones might also influence babies’ brains. Just as the surge of
estosterone before birth apparently organizes the brain for later male-
type behaviors, so this neonatal surge might create a critical period for
aunching brain development down the boy or the girl trajectory, shap-
ng, as some researchers speculate, everything from children’s play styles
in preschool to their sexual orientation as adults.

. Evidence for such influence in rats is clear, as we saw in the last
hapter. Suppressing testosterone in newborn male rats profoundly al-
ters their style of play and even their later sexual proclivity. Female rats

In sum, social influences go both ways in molding boys and girls inte
their typical gender roles. Parents stereotype their babies based on a life-
time of experience with people of both sexes. And babies, in spite of
their brief experience in the world, also begin to stereotype their par-
ents, forming the concepts of male and female that wil] shape their be-
haviors and emerging gender identities. Socialization is obviously not
the only factor making boys and girls different, but it is one that we can

try to exert a little more deliberate control over, difficult though that
might be.

Hormones and the Mini-Puberty of Infancy

Anna and Paul are both babies in the infant class at gorgeous new
child-care center. Anna is quite a talker, already pointing and babbling
up a storm to anyone who comes her way. Paul is quieter but an insa-
tiable climber, trying his hardest to reach the summit of every piece of
furniture in the room. Ms. Kimberly, the lead teacher in the class, has
seen all types in her many years of caring for babies, but she can’t ’help
remarking to Paul's parents, who notice the startling differences between
the two babies: “It must be the hormones!”
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Figure 2.4. Relative levels of testosterone in boys (gray line) and estrogen in girls
(black line) at each stage of development. The moderate peaks in both hormones
during infancy define the mini-puberty of the neonatal period. During the feta]
period, both boys and girls are exposed to their mothers’ high levels of estrogen
(dashed line), but this does not enter the brain or affect mental development be-

cause it is bound up by alpha-fetoprotein, a blood protein present during the fetal
period only. The vertical line denotes birth.

treated with testosterone shortly after birth show the opposite change
a fondness for rough-and-tumble play. But because rats are born at e;
much more immature stage than humans are—corresponding to around
the end of a human baby’s second trimester of gestation—these effects
are more relevant to the testosterone surge that human boys experience
before birth. In rats, there is no distinction between males’ pre- and post-
natal testosterone surges. It is one continuous explosion whose effects
on the developing brain happen to peak right around the time of birth,
Human boys, by contrast, experience separate pre- and postnatal testos-
terone surges: the first begins around seven weeks after conception and
subsides by about twenty-four weeks of prenatal development; the sec-
ond, smaller rise occurs during the first and second months after birth.
This human pattern is better modeled in infant rhesus monkeys, which
gestate for about five and a half months and are born at a developmental
stage more similar to human babies than are rat pups. Like baby boys,
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ale thesus monkeys undergo separate pre- and postnatal testosterone

i’ges, allowing scientists to investigate the different effects of hormone

wosure during these two developmental periods.

At,ﬁrst glance, such studies suggest that the postnatal testosterone

rge is not all that important in primates. As scientists at the Uni-

rsity of Cambridge found, blocking testosterone after birth does not

minish male monkeys’ fondness for rough-and-tumble play or affect

their mother-son interactions in any noticeable way. Similarly, these

'_~é~searcher5 observed no change in the play style or social interactions

nong young female monkeys that had received testosterone injections

newborns.

However, other research has uncovered more subtle effects of postna-

] testosterone on monkeys’ cognitive abilities. Corinne Hagger and Jo-
lyne Bachevalier at the National Institute of Mental Health found that
young male monkeys learn more slowly than females do on a particular
test of object discrimination—exploring several pairs of objects and then
membering which one of each pair conceals a tasty banana pellet. For
ormal young monkeys, it takes males about twice as long as females to
member which object in each pair will get them the treat. But Hagger
d Bachevalier found that male monkeys deprived of testosterone (by
sonatal castration) learned just as quickly as females. And females in-
cted with a testosterone derivative learned more slowly than usual, at
virtually the same rate as normal males. So this study, like others we’ve
seen, hints that postnatal testosterone somehow slows brain develop-
ment and may be one reason why boys” minds mature more gradually
than girls’

‘Other research on monkeys, by David Mann and his colleagues at
the Morehouse School of Medicine, suggests that the effects of neonatal
testosterone are more evident at puberty than in infancy. They found
that blocking testosterone at birth delayed the onset of puberty in male
monkeys, which typically occurs around three years of age. It also led
to reduced testicular size and sex hormone levels once the animals had
reached adulthood. Males with reduced neonatal testosterone under-
~ went less bone growth, leading to a shorter stature and lower bone min-
- eral density in adulthood. Neonatal testosterone even appears necessary
: for normal immune function in males, according to this research. Taken
3 together, the findings of Mann and his colleagues indicate that the brief
elevation in neonatal testosterone has significant consequences for male
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physical and sexual growth, even though the effects are not apparent

until puberty.

Does the neonatal testosterone surge similarly shape human boys’ de.
velopment? We don’t really know, but there is evidence that boys with
undescended testicles—a not uncommon medical condition known as
cryptorchidism —experience lower than normal levels of testosterone
during the first few months of life, This condition, easily treated by sur-
is not associated with any deficits in later growth or in -
pubertal development. However, men who suffered from cryptorchidismy
as boys often do experience fertility problems and tend to be less sexually
active than other males. Whether the neonatal testosterone surge affects
the brain, sexual orientation, or other mental functions is still unknowm,
although the little bit of information I described above—finding cor-

gery in infancy,

relations between high neonatal testosterone levels and delayed visua)

or language-processing abilities—suggests it may have some impact on

brain development.

Clearly, sex hormones are flowing in early life, Though there is littje
evidence of it in newborns’ behavior, boys and girls are undergoing their
separate mini-puberties, which may have lasting consequences for how
their bodies and brains develop further. Some researchers propose that
neonatal surges of testosterone, estrogen, and other less familiar hor-
raones may even constitute another critical period that influences, for
better or worse, outcomes as diverse as physical stature, the timing of
puberty, cancer risk, cognitive skills, and sexual orientation. While fas-

cinating, such possibilities are purely speculative at this point and await
future research to sort out.

Are Plastic Bottles and Soy Formula Safe?

In spite of our limited knowledge about these early sex-hormone surges,
researchers are actively studying how such hormones may run into inter-
ference from our increasingly contaminated environment. Attention has
been focused on a slew of endocrine-disrupting chemicals: molecules
that either mimic or block the actions of estrogen and testosterone. They
include many of the usual suspects: pesticides, such as DDT and the fun-
gus-killing agent vinclozolin; industrial chemicals, such as dioxin and
PCBs; and, more recently, two startlingly ubiquitous plastic additives,
bisphenol A (BPA) and phthalates (also known as phthalate esters). Bis-
phenol A is a chemical with weak estrogen-like effects that is used in hard
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rbonate plastics (including some, but not all, prodt.xct.s with the 7
2 symbol) as well as in dental sealants and the lining of many
_.eCYChI;gS }Il’hthalates are found in soft, flexible plastics, including PVC
/ Of c'an}rl‘ chloride, which is used for, among many other purposes, med-
.(E):l Z?biﬂg and IV drip bags), and in many personal care products, such
hairspray, lotion, fragrances, and nail polish. What's more, endocrine

ruption is known to result from phytoestrogens, a large category of
rIS_I'UI;J lant-based compounds. These are generally less potent than the
1\:H'l'tmt iil chernicals but act in much the same way and have come under
1??‘1“? ][ scrutiny because of their widespread use in soy infant formulas.
SP'?';LZ evidence linking such substances to developmental (or other
'éalth) problems is largely indirect. Most have been identified based on
their effects on rodents. Certain pesticides and phthallates are known to
disrupt testosterone’s action and can lead to reproductive malformatlons
h male rats that are exposed during the critical Prenatal period of‘sex-
ual differentiation. Two such defects, cryptorchidlsm~ anfl hypospafila (a
malformation of the penis in which the urethral openmlg is loc?ted in the
shaft of the penis instead of on the tip), have become 1nc1feasm‘gly com-
mon over the last few decades, raising worries that endocrme—filsruptmg
éhemicals are responsible. Another concern is a rather alarming world-

930 and the present—which some researchers have suggested is also
attributable to estrogen-disrupting chemicals. Still other fears revolve
around the apparent decrease in age of girls’ puberty onset, which is

easy to imagine being caused by environmental estrogens (though much

rder to prove). _

These are worrisome issues, but it's important to point out that the
isks vary for different endocrine disruptors and thfit there is l.1ttle dat'a
showing harm in humans, as opposed to rats or m1ce.‘ The evidence is
strongest for agricultural pesticides, which one American Stllldy flound
associated with lower sperm count in male farm workers with hlghe.r
exposures (especially to the herbicide alachlor and the inse'ct.1c1de diazi-
non), while a Spanish study found higher rates of cryptorchidism and hy-
- pospadia in baby boys whose mothers were heavily exposed t‘o pesticides
uch as DDT and lindane. However, other studies have failed to find
similar effects, and the evidence is weaker for a relationship between
breast cancer and DDT exposure, or a connection between the mysteri-
6ilsly decreasing age of puberty in girls and PCB exposure.

Studies of the phthalates and bisphenol A are even newer and less
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definitive. Both agents have been shown to produce certain reproductiye
and behavioral disturbances in rats, even at low doses, but the evidence
of harm in humans is sparse. Still, there’s enough concern, as scientistg
from the U.S. National Toxicology Program voiced in congressional tegt;.
mony, to state that bisphenol A “cannot be dismissed” as possibly altering
human development. The concerns are greater for phthalates, especially '
for baby boys and pregnant women undergoing medical treatments tha
expose them to a particular phthalate, DEHP, which is used in intrave
nous tubing and is known to interfere with testosterone action, In 2005 3
the European Union banned the sale of infant toys, teeding nipples, an |
other baby products that contained DEHP, as well as five other phtha
lates, but the U.S. government has yet to follow suit. It’s simply too eay]
to know whether these plastic additives accumulate in babies” bodie
in high enough levels to cause harm; we don’t even know how theg
different chemicals are capable of altering development of the brain o
reproductive system. More research is urgently needed.

Compared to the attention paid to these plastics, there’s much legs
focus on soy and other natural estrogens, even though babies’ exposure
to such chemicals may be much higher. Half a century ago, farmers ip
western Australia noticed that many of their sheep became infertile after
grazing on a certain type of clover. Few people eat clover (though its
increasingly available in herbal supplements), but coruparable levels of
isoflavones, a major class of phytoestrogen, are found in soybeans, which
are consumed by billions worldwide,

No one disputes that the isoflavones in soy and other plant foods act
as weak estrogens. Indeed, many postmenopausal women purposefully
increase their intake of soy, which is marketed as a natural estrogen, in
the hopes of avoiding some of the negative side effects of pharmaceuti-
cal hormone replacement. Compared to the endocrine-disrupting pes-
ticides, soy isoflavones are less potent, are cleared from the body much
more rapidly, and, presumably, are far safer.

Still, infants reared on soy formula are exposed to much higher levels
of isoflavones than adults. For one thing, their bodies are tiny, and for-
mula is their only source of nourishment. So infants end up consuming
much more isoflavone per pound of body weight than adults do. Scientists
have measured these levels and found that babies reared on soy formula
are exposed to isoflavone levels about ten times higher than the dose
known to disrupt women’s menstrual cycles. Research on rats has found

' adverse effects of exposure to soy phytoestrogens during prena-
e rly postnatal development, ranging from altered reproductive
e ier?t to changes in immune function to the masculinization of
iﬁale,brain and behavior. Less research has been done on primate.s,
ut one study of male infant monkeys reared on soy formulé found that it
2 essed their testosterone levels by more than half. Animal researc’h,
PP-I does raise some concerns about soy’s possible interference with
. al estrogen and testosterone action in early development.

n the United States, about one-fourth of all the infant formula sold
oy based. In spite of this large exposure, very little research }_1as begn
ducted on its effects. One study, published in 2001, found ht_tle evi-
ce of harm: adults who had been fed soy formula from early infancy
b&ed no difference in growth, pubertal development, or c?verall health
hen compared to adults who had been reared on cow’s-m11k~based'for-
ula. Women reared on soy, however, reported slightly longer _penods
nd greater discomfort during menstruation than women raised on

w's-milk formula reported.

"This study is encouraging, but most scientists agree that more re-
ch must be done before soy formula can definitively be declarec_i safe.
2003, the British Dietetic Association advised against the feedmg of
y formula to infants under six months of age. Unlike in the United
fatés, where soy formula is widely available, in Europe it can only be
obtained with a doctor’s prescription. Even in Asian countries, where
y-rich diets are more traditional and thought to contribute to lower
tes of cancer and cardiovascular disease in adults, babies are generally
ot exposed to soy-containing foods. Most are exclusively breastfed until
least six months of age, beyond the period of normal estrogen and tes-
sterone surges. In other words, while the estrogenic prope?ties of soy
ay be health promoting in adults, they should be viewed anth caution
very young infants, As always with infant feeding, breast is best.

umming Up: Tips for Raising Boys and Girls in Infancy
ering through the window into a hospital’s newborn nursery, you'll
d little evidence of the difference between boys and girls. Sure, they
iy be swaddled in either pink or blue blankies or be sporting similarly
:lor—coded caps or bracelets, but without these artificial clues, few peo-
e could tell with certainty whether a given baby was male or female.
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Still, as we've seen throughout this chapter, boys and girls do differ
in subtle ways from early in infancy. Boys are a bit larger but paradoxi-
cally more vulnerable than girls. They are also fussier, harder to soothe,
and—by three or four months of age—less socially attuned. Their senseg
of touch, smell, and hearing are a bit less acute, and their language, mem-
ory, and fine motor skills also lag during the first year of life. Where boys
do excel is in gross motor development—sitting, standing, and walking
at the same ages as girls in spite of their overall slower maturation.

All of which leads to the conclusion that boys need a little extra atten-
tion as babies. Perhaps, if we are aware of their slower development and
specific vulnerabilities, we can help offset some of boys’ slower matu-

ration and greater risk for emotional and communicative problems, At
the same time, we cannot ignore the special issues posed by girl babies, -

While girls are often easier to care for and more socially aware, they
do not get as much encouragement as boys for their physical develop-
ment and emotional independence, two concerns that become more
pronounced later in childhood but that can be addressed from the first
days of life.

What follows is a list of tips that can benefit all babies, though some

are better suited to one or the other sex. Brain development is a cumula-

tive process: each change builds on all those that came before, but there’s
no doubt that babies’ brains are far more malleable in early life than at
any later age. So the earlier parents are aware of the special needs of
boys and girls, the better the chance that all babies will reach their full
potential.

- Talk to your babies, especially boys. Of all the purported tricks
for raising smarter children, this is the only one that has been sci-
entifically proven: the amount of language directly addressed to a
child in the first few years of life significantly influences his or her
vocabulary size, reading ability, and writing skills for many years
to come.

Parents of boys should err on the side of talkativeness. Use every
interaction as a chance to communicate: narrate your activities
(“Now I'm going to change your diaper”; “Let’s put your coat on so
we can go outside!”), sing songs, and introduce your baby to word
play such as rhymes and alliteration. Baby talk, or “parentese,” is an
especially effective style of communication, as research has shown
that it exaggerates and emphasizes the differences among speech
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sounds. What doesn’t work, however, are baby videos and DVDs
(such as Baby Einstein). As one recent study found, an hour per
day of such viewing between eight and sixteen months of age was
Associated with a 17 percentile drop in vocabulary development.
Another study found that babies were able to learn foreign speech
sounds (in this case, Mandarin) only when they heard the language
spoken by a live, interactive storyteller, and not when they viewed
the same storytelling sessions on TV.

Listen too! Communication is a two-way street. Babies learn as
much about language from their own attempts at vocalization as
they do from our chatter. Most infants begin cooing, or vocalizing
using protracted vowel sounds, somewhere around three months
of age. They start adding consonant sounds, progressing to true
babbling, around five or six months of age. By the end of the first
year, there are probably several words hidden amid their babababas
~ and mamamamas, though few parents pay close enough attention
to notice them.

So here’s another chance to promote your child’s verbal develop-
ment, especially in boys: Stop, listen, and respond to his vocaliza-
tions. In other words, talk to your baby, but don’t talk over him.
Babies don’t coo or babble much without an audience. They do it to
communicate, and you can increase and improve their verbal out-
put by responding, commenting on, and, especially, imitating your
baby’s budding vocalizations. Luckily, babies are guileless enough
to appreciate imitation as the sincerest form of flattery. Returning
your baby's 00000s and gagagagas with more of the same not only
shows him that he is communicating effectively but also gives him
important auditory feedback about what he sounds like to others.
" Research shows that babies whose parents respond to their bab-
bling and other vocalizations verbalize more than babies whose
~ parents are less attentive. What's more, by noting every new vowel
or consonant sound your child can produce, you stand a better
chance of detecting those first words when they begin slipping in
among his other babblings, somewhere toward his first birthday.
Speech is an intricate mental and motor skill, so anything you can
- do to encourage your baby’s vocal practice is going to help, espe-
cially in boys, who have a greater propensity than girls for later
speech problems.
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* Books for babies, especialiy for boys. Of all the ways to talk to
babies, reading aloud is the best. Reading is the single most effective
way for adults to increase their own vocabularies, and guess what:
it works the same way for children. Books take a baby beyond his
immediate environment, introducing him to animals, places, char-
acters, and events he is otherwise unlikely to encounter. Studies
show that parents engage in their most thorough language instruc-
tion while reading to their young children, by emphasizing new
words and pointing to the pictures that create concrete meaning in
babies’ minds. Books also inspire parents to ask their babies ques-
tions, coaxing along speech and vocal practice. Such dialogic read-
ing, in which parents use picture books as steppingstones for more
elaborate two-way conversations, has been shown to substantially
accelerate young toddlers’ verbal development.

Reading together is the ultimate quality time: cozy, educational,
and a wonderful bonding experience. Of course, babies of both
sexes should be treated to this experience on a daily basis, but it
may be especially important for boys, many of whom could use
the extra dose of language and emotional enrichment. Even if your
baby’s only interest in books involves grabbing them and chewing,
this stage shall pass, and you will have extended your baby’s “taste”
for books into the larger world of literary enrichment.

« Watch out for ear infections, especially in boys. Babies need
to hear to learn language, but young children are highly susceptible
to infections of the middle ear, a secondary consequence of colds
and allergies that can leave their ears filled with fluid, often for
weeks on end. Such fluid muffles babies” hearing, obscuring the
subtle differences among speech sounds that are usually mastered
in the first year of life.

Boys are more susceptible to ear infections than girls are, so
this can be another factor working against them during the critical
phase of early language development. Fortunately, ear infections
are both preventable and treatable. Secondhand smoke, formula
feeding, and large-group daycare are all known to increase the risk
of ear infections, and all can be modified. Another no-no is putting
your baby to sleep with a bottle, which can permit milk to contami-
nate the middle ear.
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If your child does come down with a cold or other illness, it’s
portant to have his ears checked periodically for several weeks
after he’s sick. Antibiotics are not necessary for every ear infec-
tion. (They shorten the duration of infection in only one out of
seven children.) But what is important is monitoring how long a
baby’s ears remain filled with fluid. Pediatricians often request that
parents return to have their baby’s ears checked after an infection
pears to have cleared up, but many don't bother, assuming that if
the fever is gone, the ears must be fine. This is not true.

~ Any child who suffers from persistent or repeated infections
should have a thorough hearing test. If there is trouble in both
ears, he or she may be a candidate for tympanostomy tubes—tiny
grommets that allow the middle ear to drain to the outer ear, re-

storing normal hearing. Boys get these surgically implanted tubes

more often than girls, reflecting their greater propensity for mid-
dle ear infections. However, ear tubes do have certain risks, such
as scarring of the eardrum and slight hearing loss later in child-
hood. Tubes should therefore be inserted only as an absolute last
resort—that is, after several months of careful monitoring to see if
the baby outgrows his middle ear troubles.

. Stop parking your baby. These days, we have so many devices
for holding and carrying babies that young children are not getting
enough physical exercise or opportunity to challenge their develop-

- ing balance and postural abilities. Think about it: between their car
- seats, strollers, bouncy seats, high chairs, ExerSaucers, and electric

swings, babies are rarely free to stretch their limbs or try to sup-
port their own bodies. All these baby holders are not unlike the

' recliner seats that lead to adult paunches: neither adult nor infant
- recliner seats require people to use their stomach muscles or even

to support their own necks. Many infant seats even come with cup
holders, helping to create the ultimate junior couch potatoes.
This parking trend is bad for girls and boys alike, though for
somewhat different reasons. While all children these days need
more exercise, the many variations of infant recliner seats rein-
force girls’ less active tendency. Recall that girls do not lag behind
boys in the attainment of most gross motor skills in infancy. How-
ever, differences in speed and strength do emerge during the pre-
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school years, probably reflecting the greater amount of movement
and motor practice that boys engage in from early infancy. Any
change that gets girl babies moving and encourages their physical
independence will therefore be beneficial for their later fitness,
gross motor abilities, and perhaps even spatial skills.

Boys’ motor development is probably also suffering from being
parked in various infant holders. However, an additional issue for
boys is the social isolation these seats enforce. Carted around like
an extra handbag, a baby in a car seat simply doesn’t get the same
amount of attention he would receive if he were being held in his
parents’ arms or in a sling or front carrier. Holding a baby brings
him close to a your voice, warmth, touch, and comforting, familiar
smell. A baby who is merely carted from car seat to stroller and
back again at each stop on an errand list gets about as much inter-
action as a sack of potatoes (the non-couch variety).

Car seats are for cars, not for holding a baby at the grocery store,
doctor’s office, or older child’s basketball game. Stroller riding should
come after, not before, a toddler has set out for a walk on foot. And
ExerSaucers, well, these have little to recommend them. The dan-
ger of parking is very high when a baby can stand upright with a
tray full of colorful toys (and, often, tasty treats) to entertain her. If
you need a safe place to put your child while you're cooking dinner
or folding laundry, try a doorway jumper. This harness clamps onto
a standard doorframe and at least offers the older infant a chance
to flex his legs, get some exercise, and master a new motor skill.

I suggest you limit the number of such seats to the bare mini-
mum: a car seat (but only for car rides), a high chair (but only for
meals), and a stroller (but only for longer walks).

* Responsive, sensitive caregiving. Close physical contact is just
one piece of the larger equation for positive parenting, By staying
closer to babies—holding them, carrying them, and even giving
them daily massages (which has all sorts of benefits for both body
and mind)—parents are likelier to be aware of their needs. Re-
search consistently shows that caregivers who are more sensitive,
responsive, and highly involved with their kids do the best job of
building healthy relationships and promoting their children’s secu-
rity and self-confidence.
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This advice sounds simple enough: you can't spoil a baby by re-
onding promptly and warmly to him or bér. Howev.er, the ex_act
on for sensitive, Tesponsive caregiving may differ for girls
nd boys, or for babies of either sex with différent tempera.rnents.
. gimply put, boys are often more needy as infants than girls are.
They afe Jess physically mature and take 1or}ger. to devglop the slilf;l
' calming skills, such as hand-sucking or pulling into a tightly tucke
_osture, that help them compensate when overwbelmed. Pare‘nts
'fnay need to step in sooner with a boy, picking him up, changing
.' js position, or giving him a soothing ring to grasp and suck on
Here is where stereotypes can get in the way..ln the general spm(;
of “toughening them up,” parents may let thelrv bab?r bo‘l/s fuss an
squirm longer, or they may resort to artificial st1m1%h~v1deosl, elec-
“tronic swings, and elaborate toy bars—to entlertaml them without
helping them to discover their own self—clalmlng skills. |
Girls, on the other hand, can sometimes be too eas?r. Quiet,
complacent babies may not get as much attentior'l as Eu_sswr typfes,
and they may actually suffer from a lack of the st1mu1at1’oln and‘m-
teraction needed to fully develop their motor and cogn}tlve skills.
While there are plenty of exceptions, girls fall into this categfjry
" more often than boys. So here is another way that close pbysga]
contact can pay off: by keeping your baby nearby, you are l}kellér
to interact more—talking to her, pointing out interesting things in
the environment, and generally integrating the baby into your daily
life, making the most of her waking hours.
~ These issues are every bit as important—if not more so—for
babies in child care. When one caregiver is responsible for seve.ral
infants, the temptation to stereotype and respond to boys and girls
" in 2 one-size-fits-all way may be especially high. Parents should be
on the lookout for sensitive, responsive caregivers who do not fa\_ror
cither sex and who appreciate the importance of communicating
and connecting with both boys and girls.

Sp 4
prescriptl

. Girls need challenge, even in infancy. On a relatfad then}e,
baby girls can benefit from a greater diversity of activities. Again,
" this pertains to the quieter, more compliant, and more obseermt-
girls—by no means all female babies—who may ngt be gettmg
as much stimulation and chances to explore as their fussier age
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mates. Parents often take an if-it-ain’t-broke-don’t-fix-it approach,
but doing this may shortchange some babies, especially girls,

Girls need liberating! Out of those bouncy seats and onto the
floor, where they can try pushing up, rolling over, and crawling,
Out of their high chairs and into the kitchen, where they can crawl]
or cruise along the cupboards, rummage through pots and pans,
and stack sippy cups. Out of their strollers and onto the jungle
gyms, where they can test their growing physical strength. Sure,
most babies get to go to the park, but boys, because of their moye
active nature, may demand it more, and so end up getting more
physical exertion, muscular practice, and spatial experience than
some of the quieter girls,

Because of baby girls’ smaller size, and possibly because of Iin-
gering stereotypes, parents tend to be more cautious with infant
girls, permitting them less freedom to explore and to push their
physical limits. But later on, girls begin falling behind boys in their
physicality and spatial skills, and it's clear that girls could ben-
efit from greater physical challenges and earlier opportunities to
explore,

So unharness your daughter, help her stretch her muscles, and
encourage her physical exploration. You don’t need to sign up for
expensive baby exercise classes to give her this opportunity. Just
head to the park or your own backyard and, most important, baby-
proof your home early and often. The fewer no’s your daughter
hears, the more she wil] be inspired to follow her own natural cy-

riosity and exuberantly explore every nook and cranny of the world
around her.

* Dads must do their part. Fathers are more involved with their
children today than they've been at any time in the past, but some
are more involved than others. There is no question that babies
learn a great deal about gender roles, even in the first few months
of life. In other words, they notice who is taking care of them, and
this awareness influences their own emerging gender identity and
expectations about the nurturing tendencies of males and females.

Fathers have their own unique way of interacting with infants,
which tends to be more fun, active, and physical than mothers, Fa-
thers are very stimulating! But they also have a tendency to engage
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.thejr infant sons more than their daughters in this type of play. So

e again fathers need to watch out for their own stereotyping
nc ’ . . .
i d use their unique nurturing style with their daughters every bit
an

a5 much as with their sons.

. Breastfeed for one year. The American Acadgmy of Pediatrilcs

mmends exclusive breastfeeding for the first six month.s of life
reido ontinued breastfeeding (after the baby is started on solid food)
zlylati;: one year of age. Sadly, only a third of six-month-old babies

. in the United States receive any breast milk, and only 17 percent

of all six-month-olds are exclusively breastfed—that is, receive no
1.

forglc:}:, avtviatlh their greater vulnerability to ‘infections,‘can esl?;~
cially benefit from the immune components m,breast milk. Uln 1de
a formula factory, the factory inside a mother’s marnmary g @1 ks
pumps all kinds of antibodies and im@une cells into her milk,
transmitting to her baby protection against many of the con'fm;on
infections of infancy. Breastfeeding is known to prevent ear Infec-
tions, which boys are more susceptible to and whose onset in the
first six months is known to increase babies’ chances for repe;a;ed
or persistent ear infections during the toddler years. Bre.asjele f1ng
also protects babies from respiratory and gastromtestm dln ec-
tions, promotes eye contact, increases physical contact, and even
makes babies smarter than formula feeding does. _

Of course, girls deserve to be breastfed every bit as much as
boys. The same immune, sensory, and bonding advantages apply

: equally, while the cognitive advantages of breast milk have been
- found to extend well out to school age and adolescence.

+ Choose glass or safer plastics. This reduces babies’ exposure
to phthalates and bisphenol A. While existing _research)does lnlof
clearly prove that these chemicals are disrupting boys., or girls
early hormone surges, some pediatricians urge»a precautionary ap-
proach: avoid plastics with the 3, 6, or 7 recycling symbolts (1, 2, 4
and 5 appear safer); avoid microwaving food or beverages in pllastlc

* containers or with plastic cling wrap; don't wash plastic contag'ners
in the dishwasher; choose glass or polyethylene (1) bottles or sippy
cups, especially for warm or hot liquids; limit canned foods.
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l; :?Vatch 01'1t for stereotyping. This applies to children of all ages

ut no age is too young to begin revising expectations for our ch'1,
'dren. Just because your child is a girl doesn’t mean she won’t li
Interested in trucks and trains and rolling a ball across the ljvi .
room ﬂ?or with you. Just because your child is a boy doesn’t mvelng
he wo'nt be scared of going down the slide or doesn’t need lot ar;
cuddling and hurturing. Girls should be praised as much for thse(i)r =

strength as their beauty (perhaps even more, idering h - .
ety is going to treat them later); boys as muclrcloni t}(:eri? %en?itrfecsl; Lea ?'Tllng Through P lay
in the Preschool Years

as their ball-handling abilities.

And yet, what is perhaps most striking in today’s world is th
parents continue to stereotype their infants, beginning even bef B,
they are born. Overcoming the tendency requires constant, vi ilore
effort, but it's best to start when your child is an infant .;Aftegr :ﬁt
this is the age when babies are their least sexually diffe.renti t d’
Well before they start demanding their own pink or blue clo:he |
b_oys and gitls can be seen more for who they truly are: social -
tlvg, fussy, compliant, vocal, quiet, alert, intense, rela;ced fux’nac-
curious, or squirmy. Parents of infants should savor this ’ end?’)
#ee zone, following babies’ own cues as to what they needig i d'r-
viduals rather than as tiny boys and girls. o

IT’s A BIG EVENT: your child’s first Happy Meal. Youre feeling a little
guilty about all the grease but genuinely pleased when you see how ex-
cited your three-year-old is to finally be getting her own nuggets, fries,
and . . . free toy!
But hold on. You've already accepted the nutritional compromise, so
what's this about selecting a boy toy or a girl toy? You stopped in for
some fast food, not a decision about gender stereotypes. And the options
this summer are particularly annoying: Extreme Action (skateboarders
and stunt bikers) for the boys and Extreme Fashion (the usual Mattel
harem) for the girls.

Thinking quick, you mutter, “Boy,” hoping to postpone, at least for
a while, your daughter’s inevitable focus on clothes and beauty. But it
doesn’t work. She spots Barbie in the display case and loudly declares her
own choice. You capitulate and change the request, not wanting to make
a scene and deciding to save your energy for more winnable battles.
The food arrives, you gather your napkins and little cups of ketchup,
and make your way to a table, where your little daughter is desperately
-~ tugging on the plastic packaging to extract her new toy. You rip it open
for her and get your first glimpse at the skinny doll wearing platform
shoes, a tube top, heavy eye makeup, and a fur coat.
What is this? you think. Some kind of streetwalker?
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