Sex and the human brain mosaic

(Page 8-10), figures can be kept

Biological Differences

“Sex” tends to relate to biological differences. Although the male/female split is often seen as binary, this is not entirely true. Although sex is often considered a black and white state of affairs, there is, in fact, a significant amount of middle ground; some believe that sex should be considered a continuum as opposed to two mutually exclusive categories.

Gender differences


The World Health Organisation refers to “Gender” as “the socially constructed characteristics of women and men – such as norms, roles and relationships of and between groups of women and men. It varies from society to society and can be changed.”


Gender roles and gender stereotypes are highly fluid and can shift substantially over time. For instance, high-heeled shoes, now almost unanimously considered feminine in Western societies, were initially designed for upper-class men to use when hunting on horseback. As women started wearing high heels, male heels slowly became shorter and fatter as female heels grew taller and thinner. Over time, the perception of the high heel became associated with ‘feminine’ characteristic. There is nothing intrinsically feminine about the high heel; social norms have made it so.


Another classic example of the change of gender roles is the pink for girl, blue for boy stereotype that is common in Western countries, and becoming popular thanks to commercialisation in India also amongst the middle class. To modern eyes, pink is unmistakably feminine; this only shows how strong society's impact is on our perceptions of gender roles. Babies were dressed in white until colored clothes for babies were introduced in the middle of the 19th century. A trade publication called Earnshaw's Infants' Department, published in 1918 says: "The generally accepted rule is pink for the boys and blue for the girls. The reason is that pink, being a more decided and stronger color, is more suitable for the boy, while blue, which is more delicate and dainty, is prettier for the girl." Now after 100 years, it woul be difficult to find a single male baby dressed in pink in Western countries or middle class India.

What about brains?


So are the brains of these people ‘male’ or ‘female’? Along with just about every other aspect of real or imagined differences between the sexes, the idea that biological sex will determine the brain – and so  behaviour, aptitudes and personality – has a long and controversial history. 'Dimorphic' means that there is only little overlap between the forms of features in males and females. The question that has been often asked is, are human brains dimorphic, i.e., does a brain have only “male” or only “female” features.


Recently 14 scientists from Israel, Germany and Switzerland have together published in December 2015 a research article where they say that the human brain is like a mosaic of features, some associated with males and some with females. (A mosaic is a picture or pattern produced by arranging small individual pieces together.)

Some of these features are more common in females compared with males, some more common in males compared with females, and some are common in both females and males. Hence their results demonstrate that human brains cannot be categorized into two distinct classes: male brain/female brain.” This conclusion also holds true regardless of the cause of observed sex/gender differences in brain and behaviour (nature or nurture).

How do they find this out?


The functioning of the  brain leads to change of molecular states can be mapped using a non-invasive technique called functional Magnetic Resonance Imaging (fMRI) that uses what is commonly known as MRI.


The authors of the research article mentioned above, of whom Daphna Joel is in the first place, analysed MRIs (or popularly called brain scans) of more than 1,400 human brains. They showed extensive overlap between the distributions of females and males for all gray matter, white matter, and connections assessed. Moreover, analyses of internal consistency revealed that brains with features that are consistently at one end of the “maleness-femaleness” continuum are rare. Rather, most brain images are comprised of unique “mosaics” of features found in males and females.

These findings were robust, that means, they were not changed when they analysed samples of different age groups using different techniques. Their study demonstrated that, although there are sex/gender differences in the brain, human brains do not belong to one of two distinct categories: male brain/female brain.

So what is our current understanding?


Biological sex alone cannot explain brain differences; to do so requires an understanding of how, when and to what extent external events affect the structure of the brain. 

One of the key breakthroughs of the last 40 years in our understanding of the brain is called Neuroplasticity. This is the notion that our brains are plastic or malleable and not rigid; moreover, and this is crucial, they remain so throughout our lives. Hence, different short- and long-term experiences will change the brain’s structure. It has also been shown that social attitudes and expectations such as stereotypes can change how your brain processes information. 

Supposedly brain-based differences in behavioural characteristics and cognitive skills change across time, place and culture. This is due to the different external factors experienced, such as access to education, financial independence, even diet. The importance of this to the male/ female brain debate is that, when comparing brains, it’s necessary to know more than just the sex of their owners. What kind of brain-altering experiences have their owners been through? Even a path as mundane as school, university and a nine-to-five career will change the brain in different ways to those with different experiences.

How do we move forward now?


The research findings call for a shift in our understanding of the relations between sex and the brain. Specifically, we should stop from thinking of brains as falling into two classes, one typical of males and the other typical of females. We should appreciate the variability of the human brain mosaic.


These discoveries have a great significance at the social level. Adopting such a view acknowledges human variability and diversity. This has important implications for social debates on long standing issues. For instance, questions such as the desirability of single-sex education (girls-only or boys-only schools) and the meaning of sex/gender as a social category need to be more carefully examined.

