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Sex & Gender 

Matter! 

COMMENTARY 

By: Reema Shafi 
While used interchangeably, sex and gender 

are two distinct concepts. Both have 

implications for human behaviour and 

health. Sex refers to the biological 

differences (genes, anatomy, hormones) 

human beings have at birth, while gender 

alludes to the social (behaviour, identity) 

and cultural (norms, roles) differences that 

exist as a result of our experiences as 

societal beings (1,2). These biological and 

social/cultural factors impact our disposition 

to medical conditions and compliance to 

treatment. 

 

Until recently, basic science research has 

been strongly sex-biased given the exclusive 

use of male rats for pre-clinical trials (3). 

Sex and gender have also been poorly 

integrated in health services research and 

hence the impact on health and rehabilitation 

has mostly been overlooked. While many 

research designs include sex as a 

demographic factor, a recent systematic 

review (4) revealed that only 7% of studies 

that looked at outcomes after traumatic brain 

injury actually reported on potential sex 

differences. Yet there is some evidence to 

support that females have poorer outcomes 

following brain injury (5,6). 

 

Irrespective of the scarcity of sex- and 

gender-based health research, we know that 

many neurological conditions are ‘sex’-

biased. That is, there are known differences 

that exist between males and females in 

prevalence, onset, symptomatology, and 

outcome. For instance, the Centre for 

Disease Control and Prevention reports 

depression to be much more prevalent in 

females, while autism is more common in 

males. 

 

Sex differences at the neural level, in 

regional tissue volume and density, are well 

documented. Males on average, have larger 

amygdala and thalamic volumes, while in 

comparison females have larger 

hippocampal volumes (7). When comparing 

on cognitive-behavioural measures, males 

perform better on spatial memory tasks and 

females on verbal memory (8,9). With 

respect to structural connectivity, males 

show greater intra-hemispheric cortical 

connectivity while females have higher 

inter-hemispheric connectivity (10), perhaps 

suggesting varied patterns of processing. 

Through the aging process, females have 

greater hippocampal and parietal atrophic 

losses compared to males (11). Atrophic 

changes though begin earlier for males, but 

the rate of atrophy is more rapid for females 

(12). Estrogen modulates specific aspects of 

cognition (13) and females have a higher 

number of estrogen receptors in the 

hippocampus (14). One possible explanation 

for this rapid atrophy could be attributed to 

low circulating levels of estrogen in post-

menopausal women. The fact that the 

prevalence rate of dementia is equal across 

sexes at age 60, but then increases by 57% 
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in females by age 85 triangulates well with 

our current understanding of 

neuropathophysiology. 

 

Is it merely a string of biological 

mechanisms that sets males and females 

apart, or are other factors also at play? 

 

Apart from our biological orientation 

societal ‘influences’ play a pivotal role in 

shaping us as beings. We learn from these 

experiences. Learning modifies behaviour. 

Behaviours lead to patterns of action (i.e. 

lifestyle choices, diet, risky sports) with 

consequences that impact health and well-

being. These subtle yet critical influences 

shape us as gendered beings. They impact 

how we make decisions regarding health 

care, which can dictate our chances of 

recovery or influence the extent of benefit 

we gain from an intervention. 

 

If the societal influences are diverse then 

health outcomes are bound to vary. Women 

from diverse parts of the world may respond 

differently to a similar health concern. An 

urban working female living in a developed 

country may consider preventative measures 

and seek treatment for osteoporosis. In 

contrast a rural female homemaker living in 

a remote village of a developing country 

may be limited due to health education or 

access to care. The subsequent healthcare 

decisions undertaken are influenced by 

factors beyond their biological orientation. 

Advances in neuroscience have 

demonstrated that male and female brains 

are “hard-wired” differently. Our bodies 

maintain and adjust to a careful balance of 

sex-specific hormonal cocktails that 

influence our biology. Our unique societal 

‘influences’ shape us further into diverse 

gendered beings, yet we so commonly fail to 

consider and acknowledge the impact of 

these factors when conducting health and 

rehabilitation research. 

 

Within the context of rehabilitation science 

we seek to understand the mechanisms of 

health and recovery. To do this, we need to 

better understand the unique and 

accumulative contributions sex and gender 

have on health. Irrespective of the object of 

our study (cells, humans, animals), the 

integration of sex and gender in our 

methodology will translate into a non-biased 

scientific inquiry that can help improve 

outcomes globally. 
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