Korean J Gastroenterol Vol. 77 No. 3, 104-114
https://doi.org/10.4166/kjg.2021.020
pISSN 1598-9992 elSSN 2233-6869

REVIEW ARTICLE

o O—16 . (L = | fo)

= = = = 5 1 = = 5 2 = = 5 = 513
YT o BrHSt M2|stu A, AYAST|HEATLA, MSOHSY WIS ojffolatu M, MESIHSty Hat §EHF SHrlontsl,
AR Zo& ALK WK, HorASI|SHS| ChfA Qs

How to Study the Sex and Gender Effect in Biomedical Research?

Moon Young Lee, Eui Joong Kim*, Aesun Shin*? and Yong Sung Kim™*®

Department of Physiology, Wonkwang Digestive Disease Research Institute, Wonkwang University School of Medicine®, Iksan; Department
of Preventive Medicine, Seoul National University College of Medicine?, Seoul; Integrated Major in Innovative Medical Science, Seoul National
University Graduate Schoola, Seoul; Sanbon Good Breath Clinic4, Gunpo; Diversity Committee of the Korean Society of Gastroenterology5, Seoul,
Korea

Men and women are different, but this difference has not been well reflected in clinical trials and preclinical studies of biomedical
science. Gender medicine, which systematically analyzes research results according to sex and gender, has been emphasized to over-
come this problem. On the other hand, researchers still have difficulty in applying gender medicine to their research. To perform rigorous
gender medicine, using correct terms, a thorough literature review during research planning, appropriate statistical analysis and report-
ing, and cautious interpretation of the results are necessary. Applying gender medicine will increase the reproducibility of studies,
promote discoveries, expand the study relevance, and ultimately improve patient care in both men and women. Here, this study reviewed
the practical issues on applying gender medicine to both preclinical and clinical studies in the field of biomedical science. (Korean
J Gastroenterol 2021;77:104-114)
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Fig. 1. Cardiovascular disease mortality trends for males and females (United States: 1979-2013). Writing Group Members et al®

. Reprinted

with permission. Circulation 2016;133:e38-e360. (© 2016 American Heart Association, Inc.
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Table 1. Guidelines, Reviews, and Online Resources for Gender Medicine

A
o
Jz|a Haaby s AA 9

WRelA ol Mg | ofete AT ek webd B
A @A) R ole TfolSeelst A A7E vhg
OF AE 9 FRE ol§3 AU AT} At gl 9y

Title

Study

Preclinical » Improving bioscience research reporting: the ARRIVE guidelines for reporting animal
research

« A guide for the design of preclinical studies on sex differences in metabolism
* Preclinical models in the study of sex differences

Clinical » Sex and gender equity in research: rationale for the SAGER guidelines and
recommended use

» How to study the impact of sex and gender in medical research: a review of resources

*« Recommendations for the conduct, reporting, editing, and publication of scholarly
work in medical journals. Updated December 2019%

« Essential metrics for assessing sex & gender integration in health research proposals
involving human participants

» Sex and gender differences research design for basic, clinical, and population studies:
essentials for investigators

» Sex-gender variable: methodological recommendations for increasing scientific value
of clinical studies

* Sex and gender: modifiers of health, disease, and medicine

Online resources + Gendered Innovations, Stanford University (https://genderedinnovations.stanford.edu/)

Kilkenny et al. (2010)*

Mauvais-Jarvis et al. (2017)%®
Buoncervello et al. (2017)%°
Heidari et al. (2016)*

McGregor et al. (2016)°

International Committee of
Medical Journal Editors (2019)

Day et al. (2017)*°

14

Rich-Edwards et al. (2018)"*°
Franconi et al. (2019)71

Mauvais-Jarvis et al. (2020)*

« Institute of Gender and Health, Canadian Institutes of Health Research (https://cihr-irsc.gc.ca/e/8673.html)

» Sex & Gender, National Institute of Health (https://orwh.od.nih.gov/sex-gender)

» Gender equality in research and innovation, European Commission

(https://ec.europa.eu/info/research-and-innovation/strategy/gender-equality-research-and-innovation_en)

» Gendered Innovations in Science and Technology Research (GISTeR) (http://gister.re.kr/gis/kr/main/main.php)

Table 2. Comparison of Sex and Gender

Sex

Gender

Characteristics * Sex is a biological component. * Gender comprises the social, environmental, cultural, and
* Sex is defined via the genetic complement of chromosomes behavioral factors and choices that influence a person's

(46XX, 46XY), including cellular and molecular differences. self-identity and health.

« Sex is reflected physiologically by the gonads, sex hormones, * There are no consensus and validated tools for assessing

external genitalia, and internal reproductive organs. gender.

« Sex is constant regardless of the times and cultures. « Gender-related 3 dimensions:

- Gender norms
- Gender identity
- Gender relations

* Gender roles and gender expectations may vary by time and

culture.

Terms Male and female Man and woman

Modified from Clayton and Tannenbaum.*®
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