Biological Differences
What Are They And Why Are They Important?

Those of us outside the scientific community have known for a long time that the
behavior and emotions of men and women are strongly affected by hormones. Some
things are obvious way before science provides hard proof.
The earliest research about the effects of hormones on human behavior has been
questioned because it was done exclusively by male biologists Recent research by both
female and male biologists describes in much greater detail how hormones affect
behavior in relationships between men and women (Lagato, M., Brizendine, L.).
New brain scan techniques, PET Scans and CAT Scans, show us anatomical
differences in male and female brains. They also show major differences in neurological
functioning. Now we can see how our brains are functioning while we are acting and
reacting in real life scenarios. (Previously, we could only infer brain differences from
autopsies.)
This chapter explains in basic terms what research tells us about how men and
women differ biologically, and how these differences affect our relationships. While the
scientific material is condensed to its’ most basic form, it may still may seem daunting to
some. Read this chapter more slowly than others if you like.
Above all, after reading the chapter, do the exercises at the end. These
exercises will help make the information and conclusions personal and applicable.
Knowledge of how you and your mate differ biologically can make a big difference
in the ways you communicate, and therefore the depth and health of your
relationship.
Keep in mind as you read that sex is a biologic term referring to anatomy.
Gender is a social term referring to how our personalities work in social situations.
Basically, when we speak of sex we are talking about the body. When we speak of
gender we are talking about social patterns of behavior commonly classified as typically
masculine, feminine, or androgenous.
In real life we can’t keep these two terms separate. When we talk about gender,
we have to include sex. Sex and gender happen at the same time, and influence each
other. If this seems confusing, keep reading and think about it.
The very act of sexual intercourse at the beginning of life happens within a social
context. In other words, when we have sex we do so as men and women who have been
socialized to act in certain ways. Biological conception occurs within a gendered
context, and gender occurs within a biologic context. It is most accurate to think of sex

and gender interacting together in real life. Thus, our sexuality (hormones and
anatomy) influence our social behavior, and our social behavior (gender patterns)
influence the way our biology functions. At one and the same time we are both
biologic and social creatures, male and female.

Gender Is Hard-Wired
While research about biology and gender dates back at least to the 1930’s, we will
skip the earliest research and start in the 1960’s where the most revealing experiments
have occurred. Some of the most thought provoking research was conducted with infants
born with ambiguous (both male and female) genitalia.
Two scientists, Money and Erhardt, who believed that gender was entirely
produced by social influence, decided (with parental permission) to surgically alter the
genitals of infants born with ambiguous (both male and female) genitalia. These infants
are referred to as hermaphrodites. Money and Erhardt believed that if they made the
genitals of hermaphrodites either male or female, and the parents raised the children as if
they were either male or female, these children would grow up to be well-adjusted males
and females in accordance with how they were raised. That is, Money and Erhardt
believed that if parents dressed and treated their children as exclusively male or female,
regardless of their original genitalia, the children would simply follow the pattern of their
upbringing and think of themselves male or female as defined by their social experience.
The most startling outcome of this research was that many of the infants who
were surgically altered, and raised as the altered sex, never accepted their gender or sex.
That is, many of these infants, despite their raising and surgery, grew up believing they
were the opposite sex, trapped in the wrong body. The outcomes of many of these cases
suggested that prenatal hormonal influences on the brain were of greater importance in
determining gender identity than social influence (Diamond, 1997, pp. 199-211). That is,
regardless of whether or not genitalia were altered to look and function as male or female,
gender identity functioned independently. Altered subjects maintained an internal image
of gender independent of genitalia or parental, peer, and other social influence. This
result suggested that gender identity was primarily formed from biological
determinants.

Hormones Make Us Different
Contemporary research is advancing our understanding of hormones and behavior
by leaps and bounds, altering the historical view previously summarized. The following
is a quick sketch of what we now know, based on the recent book, Eve’s Rib, written by
Marianne J. Legato, M.D.. Dr. Legato founded the Partnership for Gender-Specific
Medicine at Columbia University, where she is currently professor of clinical medicine in
the University’s College of Physicians and Surgeons. She is an excellent example of how

women have brought a more balanced perspective to our understanding of biology and
gender.
Dr. Legato’s research provides some fairly complicated views of how men and
women differ biologically. While the reading may be slow going for most of us, it is
presented here without alteration so as to maintain accuracy. Take your time and re-read
sections if necessary.
“Women have a relatively higher concentration of estrogen than men. Both sexes
have estrogen, progesterone, and testosterone, but in different concentrations ( Legato,
2002, p. 202). In women the ovaries, and to a lesser degree, the adrenal glands make all
three hormones. “The brain (in women) regulates the production of all three hormones in
a cyclic, rhythmic pattern of ovarian stimulation.”(Legato, p. 201)
Testosterone, in males, does not directly enter the fetal brain, but enters the brain
cells, where an enzyme (chemical that changes the speed of chemical reactions without
itself being changed) called aromatase converts it into estrogen.” (Legato, p. 23).
Ironically, it is technically estrogen, rather than testosterone, which is now believed to
masculinize the fetal brain. The mother’s estrogen is somehow protected from entering
the fetal brain. Without testosterone in high levels there is not enough estrogen to change
the female fetal brain to male, and the brain develops into that of a female. (Legato, p.
24)
“The varied actions of estrogen in the body are explained by specific differences
in the estrogen receptors, and by the presence or absence of specific co-factors (other
proteins that enhance or facilitate the action of estrogen).” “These co-factors are not only
age-specific (present only at one stage of development) but also tissue-specific.” (Legato,
p. 33. Estrogen maintains the brain’s plasticity, or ability to continually form new
neuronal networks in order to change and record memory. Estrogen is an essential
modulator and facilitator of the process, not only of making new memories, but also of
making new cells to master and retain information (Legato, p. 33). Estrogen “increases
the numbers of ‘spines’ on the dendrites (the fingerlike projections from the body of a
nerve cell).” “Through these spines neurons communicate with one another by chemical
messages released across spaces called synapses.” “These chemicals are called
neurotransmitters.”(Legato, p. 33). Moreover, estrogen “increases blood flow to the
brain and enhances the brain’s use of glucose, which provides it with essential energy.”
(Legato, p. 33) Thus, in extremely important ways, estrogen is critical to cognitive
functioning in both males and females.
Hormones are related to depression and anxiety in women and aggression in men.
Depression is twice as frequent in women as in men, a difference which emerges in midadolescence (Legato, p. 37). While there are numerous social and cultural attributions for
this difference (Legato, p. 37) hormones in women are at least partly to blame. “Ovarian
steroids, whether naturally occurring or taken as replacement therapy) have a direct
impact on mood.” (Legato, p. 38)

“In general, estrogen produces a sense of well-being, while elevated progesterone
levels (the hormone produced in the second half of the menstrual cycle, from the ovary
that has released a mature egg) are correlated with negative moods.” “This is
dramatically apparent when women are given hormones either for birth control or to treat
menopause-related conditions.”(Legato, p. 38) “Some of the progestins (synthetic
hormones) in those medications are more disturbing than others to individual women.”
“The depression and anxiety that accompany the progesterone phase of the cycle in
women who use birth control pills can be eliminated or dramatically lessened by using a
preparation with a different progestin.” (Legato, p.38)
Men and women have differing hormonal responses to stress. Stress, or an
unpleasant experience, increases the output of the adrenal gland. The adrenal
glucocortcoids (the hormonal output of the adrenal gland, which, like gonadal hormones,
act directly on the brain) “are controlled in the bloodstream by an elaborate feedback
mechanism that involves the hippocampal area of the brain, the pituitary, and the adrenal
glands themselves.” (Legato, p. 40)
When women experience stress, “estrogen intensifies and prolongs the response
of the adrenal glands.” (Legato, p. 40) When men are given estrogen, their response to
stress increases. (Legato, p. 40) This greater sensitivity to stress caused by estrogen
correlates with girls becoming more susceptible to stress at puberty, when the incidence
of depression in girls also increases strikingly. (Legato, p. 40)
In men, high levels of testosterone are associated with aggression, antisocial
behavior, violent criminal behavior (Kreuz & Rose, 1972, pp. 321-322) and recently with
success in athletic and nonathletic competitive events (Bernhardt,1997). While a robust
relationship has been found between testosterone and aggression in humans, some
researchers suggest a more complex relationship, which may tie testosterone together
with other behaviors and experiences in a broader theory of dominance (Dabbs &
Ruback, 1988). The vicarious experience of observing competitive events has been
shown to influence testosterone, suggesting a complex social and biological relationship
between testosterone and experience (Bernhardt, Dabbs, Fielden, & Lutter, 1997). Some
researchers have found that the aggressive behavior of antisocial individuals with high
testosterone is moderated by socioeconomic status (Dabbs & Morris, 1990; Bernhardt,
1997). Low serotonin levels, in conjunction with high levels of testosterone, are
associated with aggression and dominance in animals (Gentsch, 1988; Bonson & Winter,
1992), leading to the theory that the effects of testosterone in humans is mediated by
serotonin (Bernhardt, 1997).
Relationships between hormones and behavior are better understood in animals
than humans, since research methods with humans are limited. In general, the specific
chemical pathways through which hormones affect behavior are not clearly understood.
Essentially, we are only recently beginning to discover the important role of
estrogen, in conjunction with testosterone, in forming the fetal brain, as well as
maintaining healthy brain functioning in adults. We now know that estrogen increases

the sense of well-being, improves memory, but also increases responses to stress, and that
progesterone is associated with negative moods. We also know that testosterone is
associated with aggressiveness, dominance, anti-social behavior, success in athletic
events, and sex drive.
It is especially important to remember, however, that hormones exist in a social
environment, and in ways which we are only beginning to explore, are socially
influenced. Thus, while we know that hormones influence behavior, the process,
direction, and nature of that influence is still being researched and discovered. Future
research may well find that while hormones influence behavior, behavior influences
hormones.

Our Brains Are Different
“Men’s brains are generally 15 to 20 percent larger than women’s, but women’s
brains contain about 11 percent more neurons in one very specialized area of the cerebral
cortex, just behind the eye, that is involved in recognizing tonal differences in language
and music.” “Women also have more extensive connections between neurons. “Other
parts of the brain have differences that are mirror images, from hemisphere to
hemisphere, depending on gender: the inferior parietal lobe (the part of the brain directly
above the ear) is larger on the left in men and larger on the right in women.” “This part
of the brain processes the information we receive through vision and touch.” (Legato, pp.
19-21)
The hypothalamus has been found to differ between heterosexual and homosexual
men, and between men and women. The hypothalamus is the part of the brain that helps
control hormone levels. In the hypothalamus the collection of cells called the sexually
dimorphic nucleus, have almost twice as many cells in men than in women (Legato, p.
20). The corpus callosum is larger in women than in men. Even greater differences have
been found between anterior and posterior portions of male and female brains than in the
corpus callosum (Levy & Heller, 1992). However, we do not yet know what these
differences in size actually mean for how men and women function.
The Hypothalamus
Research with humans has focused on the hypothalamus, which functions as a
control for the pituitary gland. The pituitary gland, referred to as “the master gland of the
body,” controls the hormone secretions of all other glands. Indirectly, then, the
hypothalamus essentially regulates all hormone production. After puberty, a female
differentiated hypothalamus produces female hormones in cycles, and a male
differentiated hypothalamus produces male hormones (Breedlove, 1992). The
hypothalamus also functions to convert unconscious psychological needs, such as hunger,
thirst, and the need for sex, into perceived psychological needs or drives. Contemporary,
though still controversial research, has focused on distinct areas of the hypothalamus,

referred to as nuclei, which, in theory, control not only the sex drive, but one’s sexual
orientation (LeVay, 1993; Swaab & Fliers, 1985; Swaab, Zhou, Fodor, & Hofman, 1997).
Research regarding sex and gender has centered on the identification and
measurement of four centers of activity in the hypothalamus, referred to as nuclei.
Essentially, these four nuclei are clusters of cells that, on a laboratory slide, resemble to
the human eye distant galazies. The four nuclei are referred to as INAH1, INAH2,
INAH3, and INAH4. Particular interest is focused on INAH3, as research reflects a
robust statistical difference in the size of INAH3 when comparisons are made between
heterosexual and homosexual brains (afforded from autopsies of sex (homosexual) and
drug (heterosexual) acquired AIDS victims. The theoretical suggestion is that this
difference in size represents a physiologic determinant of sexual preference in males
(Allen, Hine, Shryne, & Gorski, 1989; LeVay, 1991). Conclusions about the
hypothalamus, however, are questioned on methodological grounds. Essentially, Byne
and Parsons question the laboratory procedures used by Allen and LeVay, and also the
validity of drawing conclusions about normal brain activity from autopsied tissue (Byne
& Parsons, 1993).

Brain Laterality
Contemporary research has also linked prenatal levels of testosterone to adult
brain laterality, “with high levels (usually in male fetuses) associated with greater
lateralization (Levy & Heller, 1992).” “Some studies have also suggested that the corpus
callosum, the part of the brain that serves as the major communication route between the
two hemispheres, is also influenced by prenatal sex hormones (e.g., deLacoste,
Holloway, & Woodward, 1986. The implications of this research are unclear at this point
in time (Witelson, Glezer, & Kigar, 1995).
Anterior/Posterior Brain Differences
Greater differences have been found between anterior and posterior sections of
the brains of men and women than has been found in the corpus callosum.
Again, “Levy and Heller (1992) report that the relatively unstudied sex
differences in anterior-posterior brain organization are even larger than the small, but
well-documented sex differences in laterality, and recent research suggests that such
differences may be directly related to adult sex differences in cognitive function (see also
Kimura & Hampson, 1993; and Witelson, Glezer, & Kigar, 1995).”
A Summative Statement About Neuroendorinological, Brain Anatomy, and Genetic
Differences
The forgoing examples of research in neuroendocrinology, anatomy, and
genetics are representative, but by no means inclusive of the amazing amount of
emerging research which is now informing our understanding of relationships between
biology and gender. Each field of research presents its own conclusions. However, to

understand these findings holistically, a larger lens and summary of conclusions is
required. Thus, we move to that lens.

At Puberty Girls and Boys Function Differently
Linda Mealy (Mealy, pp. 11-13) notes the following sex differences related to
puberty. “Animal research (Ellis, 1986), and research with humans with unusual
hormone levels (e.g., Kimura & Hampson, 1993; Reinisch & Sanders, 1992; Reinisch,
Ziemba-Davis, & Sanders, 1991) as well as humans going through hormone changes or
treatments (e.g., Van Goozen, Cohen-Kettenis, Gooren, Frijda, & Van de Poll, 1994;
Wallen & Lovejoy, 1993) suggest that organizational effects of puberty occur in the brain
as well as in other parts of the body.”(Mealy, pp. 11-13)
1.

2.

3.
4.
5.

6.

Sex drive (males report more, on average, with effect sizes of around .50
to .80 depending on the measuring technique; Ellis & Symons, 1990; Geer
& Manguno-Mire, 1996; Hyde, 1996; Knoth, Boyd, & Singer, 1988; Oliver
& Hyde, 1993; Singer, 1985; Udry, Billy, & Morris, 1984; Udry, Talbert,
& Morris, 1986)
Mathematical and certain spatial skills (males perform better, on average,
with effect sizes ranging from .10 to .80; Galea & Kimura, 1993; Gaulin &
Hoffman, 1988; Geary, 1996; Hyde, 1996; Sanders & Soares, 1986; Vasta
& Liben, 1996; Voyer, Voyer, & Bryden, 1995; Wynn, Tierson, & Palmer,
1996)
Visual acuity (males are better, on average; Mackey & Johnson, 1994;
Velle, 1987)
Sensitivity to taste, smell, sound, touch, and pain (females are more
sensitive to all of these, on average; Ellis 1986; Velle, 1987)
Various attitudes, interests, and personality traits ( females are more
nurturant, less aggressive, more anxious, and less impulsive, less
sensation seeking, and less risk taking, on average, than males; Daly &
Wilson, 1985; Eagly & Steffen, 1986; Ellis, 1986; Feingold, 1994; Harris,
Rushton, Hampson, & Jackson, 1996; Zuckerman, 1984, 1990;
Zuckerman, Buchsbaum, & Murphy, 1980; Bernhardt, 1997)
Language Development and Verbal Skills
(females develop language earlier and reflect higher verbal skills (effect
sizes ranging from .10 to as much as 1.2 in favor of females) .80 depending
on the measuring technique; Ellis & Symons, 1990; Geer & MangunoMire, 1996; Hyde, 1996; Knoth, Boyd, & Singer, 1988; Oliver & Hyde,
1993; Singer, 1985; Udry, Billy, & Morris, 1984; Udry, Talbert,
& Morris, 1986)

It is important to keep in mind, when considering these differences, that a great
amount of diversity exists in cognitive ability within sexes. Some of the aforementioned
variance is undoubtedly accounted for by a small number of males and females who

deviate radically from the norm. While differences in cognitive abilities do exist, most
samples of men and women are more similar than different.

A Summary of Our Biological Differences
Gender identity (the internal psychological sense of maleness or femaleness),
which starts developing at approximately age two, and is firmly fixed by age four, is
largely influenced biologically. The results of studies by Money and Erhardt strongly
suggest that prenatal hormonal influences on the brain are of greatest importance in
determining gender identity. Sociological studies further substantiate this conclusion.
Assigned gender, originally thought by many social scientists to be determined by
parents, evidences itself so early that little attribution can now be given to social
influence. While the evidence that adults stereotype babies by gender is quite strong, the
evidence that such stereotyping makes a difference in children’s behavior is quite weak.
The relatively small amount of early gender patterns which are determined postnatally
appear to be primarily the influence of children on one another. The influence of
children on one another may very well represent deferred biological influences. Clearly,
early and enduring patterns of both gender identity and gendered behavioral patterns
are strongly influenced by biology.
Male and female brains show significant anatomical differences. During the end
of the first trimester and the beginning of the second trimester of pregnancy, some
research suggests the fetal brain is organized by hormones. Research here is sparse and
relies largely on the study of other mammals. Ethics in experimental methods with
humans largely prevents the tracing of hormonal brain influences during early
development. Some contemporary research has linked prenatal levels of testosterone to
adult brain laterality, with high levels (usually in male fetuses) associated with greater
lateralization. Some studies have also suggested that the corpus callosum, the part of the
brain that serves as the major communication route between the two hemispheres, is
influenced by prenatal sex hormones. We still do not know enough about the
microbiological nature of communication in the corpus callosum to accurately attribute
differences in size to differences in function. Emerging research with brain imaging
techniques reveals male and female brains function differently as regards bilaterality.
The relatively unstudied sex differences in anterior-posterior brain organization are even
larger than the small, but well-documented sex differences in laterality. Implications of
these greater differences are yet to be determined.
Recent research suggests that differences in male-female brain anatomy may be
directly related to adult sex differences in cognitive function. Studies suggest that many
of the major cognitive differences between the sexes have their beginnings in early fetal
development. At a minimum, it is almost certain that infant levels of tactile sensitivity,
motor activity, exploratory activity, and aggression are influenced by hormones acting on
the brain during the second and third trimesters of fetal life. Other robust, cross-cultural
differences that appear later may have their origin in differential hormonal influences on
brain development. Among these are mathematical and certain spatial skills (males

perform better, on average, visual acuity (males are better, on average); sensitivity to
taste, smell, sound, touch, and pain (females are more sensitive to all of these, on
average); various attitudes, interests, and personality traits ( females are more
nurturant, less aggressive, more anxious, and less impulsive, less sensation seeking, and
less risk taking, on average, than males); language development and verbal skills
(females develop language earlier and reflect higher verbal skills).
In a separate category it is also important to note that robust differences exist in
sex drive (males report more, on average, with effect sizes of around .50 to .80 depending
on the measuring technique).

Three Broad Conclusions
First, biological research clearly indicates that it is most accurate to think of sex
and gender as sociobiological, or biosociological variables related in a circular continuum
of interactive causality. That is, the social environment influences how we function
biologically, and the biological environment influences how we function socially.
Second, organizational theory, (which holds that behavior is permanently shaped
by the presence or absence of the male hormone prior to birth), is indirectly validated
by the sum and thrust of contemporary biological research. Initially, the validity of
biological research was questioned by feminists because of male bias. Since the 1960’s a
growing number of women biologists have not only created a more sexually balanced
body of research, but also further validated the organizational effect of the presence or
absence of male hormones, in conjunction with estrogen, prior to birth. Thus, in gender
terms, contemporary research strongly validates that gender is strongly influenced by
hormones during gestation.
Third, it is important to keep in mind the limitations of biological research with
humans. That is, research with humans is largely correlational, with the exception of
genetic research. Even in genetics, indications are that both the biological and
sociological environments interact in complex ways which are beyond the limits of both
social and physical sciences to classify and quantify. Clearly, both gender and sexuality
are strongly influenced by biology. The degree to which this is true, and the manner in
which it occurs, are open questions awaiting more research.

Why Are These Differences Between Men And Women Important?
Biological differences between men and women affect our behavior in intimate
relationships. Clearly, because men tend to be more aggressive, dominant, think about
sex more than women, relate to space differently, and focus more on tasks vs. talk, they
come across very differently in relationships. Because women experience more
fluctuations in mood and respond more to stress than men, have better memories about
specific dates and events, and because women think less about sex, are less aggressive,

and are more oriented to connecting through conversation, women come across very
differently than men in intimate relationships.
Differences in the way we come across in relationships can create a great deal of
misunderstandings as well as false expectations about what behavior we can and should
expect from the other. These misunderstandings and false expectations, in turn, can
trigger negative feelings in relationships, causing couples to build walls instead of
bridges between each other.
More is written in other chapters about how these differences affect the way we
communicate. However, in this chapter it is mainly important to understand first how we
are different, and second how these differences play out in our specific relationships.
In order to get a better idea how you and your partner are different, two sets of
exercises are included that will help you explore and communicate about your
differences. Assuming you both have read this chapter, and are now ready to talk
specifically about how it applies to the two of you, you may proceed to the two sets of
exercises below. Having taken the time to plow through this research, now take the time
to more specifically get to know yourself and your partner, and how you are different.

Applied Exercises
Designed To Make Your Knowledge Specific
To You and Your Mate

Exercise One: To Be Conducted By Yourself (Intrapersonally).
1. Remembering what you have read, state and describe your sex and gender. That
is, state how you see yourself as male or female. In other words, what patterns of
your actions (behavior), thoughts (they way you think) and feelings (the way you
feel) tell you that you are a male or female? How do you think you should act, as
a man or as a woman, in your relationship?
2. How do your parents describe your behavior, according to gender patterns, in
your early years, say between two and six years of age? If they haven’t told you,
or you don’t remember, and your parents are available, ask them how you were
during your early years.
3. How has your gender behavior changed over time? Have you become more or
less male or female during your life time?

Exercise Two: To Be Conducted Interpersonally (with your opposite sex partner).
1. Describe to your partner how you respond to stress, physically and emotionally.
Discuss how the two of you differ?
2. What are your dominant feelings? How do they differ?
3. What, if any, biological elements do you attribute to your feelings?
4. Share with your partner what you wrote in exercise one.
5. Discuss what you have discovered about how the two of you differ according to
your sex and gender patterns. Sum up what you have learned about each other
and how you are different.
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