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INCREASED AWARENESS of SEX and GENDER AS MODULATORS 
of CANCER RISK and OUTCOME IS REQUIRED AMONG CANCER 

RESEARCHERS 
 

Berna C. ÖZDEMIR * 
 
Department of Medical Oncology, Inselspital Bern, Bern University Hospital, University of 

Bern, Bern, Switzerland 
 

berna.oezdemir@insel.ch 
 
*Corresponding and presenting author 
 
Both sex and gender affect cancer risk and survival. Sex refers to categorizing as male or 
female at birth based on biological characteristics such as reproductive organs, sex 
chromosomes, and hormones. Gender, on the other hand, refers to the perception of a person 
throughout their life (e.g., a woman or man) based on sociocultural roles and behaviors. 
Essentially, while all cells and animals have a sex, each person has a sex and a gender. 
Sex differences in cancer risk and outcome have gained significant attention in clinical 
oncology [1]. Compared to females, globally, males show a greater cancer risk and mortality. 
The risk of experiencing toxicity from all classes of anticancer drugs is significantly higher in 
the female population [2].  
It is, however, unknown to what extent cancer researchers consider sex as a biological 
variable for their research. We conducted an international survey among 1243 academic 
cancer researchers and collected quantitative and qualitative data. 62% of the participants 
indicated that the sex of the cell lines, animals, or human samples was important in their 
research. While most participants were aware of the sex of the animals (90%) and human 
samples (87%) used in their studies, nearly half (54%) did not know the sex of the cell lines 
in their experiments. Notably, 36 % of the researchers in our study felt that including cell 
lines of both sexes in their research was unnecessary, compared to 21% for animals and 12% 
for human samples. 
In our qualitative thematic analysis, researchers indicated that it was not essential to study sex 
differences in every context of cancer research and that it did not need to be considered in all 
tumor types. Also, they gave various reasons why sex differences should not be studied in 
cell lines, including that they are too genetically altered for it to be necessary, but also that 
they are so well characterized that sex is not an important consideration.[3] 
Our survey results highlight the need for increased awareness among cancer researchers 
regarding the potential impact of the sex of cell lines, animals, and human samples in their 
experiments. 
 
Keywords: Sex differences; gender; cancer risk;cancer researchers. 
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