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Gendered Innovations:
Enhancing Excellence in Science & Technology

Londa Schiebinger (Professor, Stanford University)

The term “Gendered Innovations  was coined by Londa Schiebinger in 2005
to define a new approach to gender analysis in science and technology.” The
project was produced, beginning in 2009, through a large international collab-
oration involving the European Commission, the U.S. National Science Foun-
dation, and Stanford University.2> Based first in the U.S. and Europe, we are
now expanding into South Africa, Latin America, and South Korea; and I am
pleased that we have robust collaborations in Japan. Gendered Innovations has
brought together over 200 basic scientists, engineers, and gender experts in a
series of collaborative workshops. New policies have been implemented across
the European Union, Canada, and the United States. We have also expanded
into Silicon Valley with a series of Tech Roundtables for industry leaders, such
as Google, Facebook, and the like.

Innovations is about integrating sex, gender, and intersectional analysis into
the design of research. The operative question is: How can we harness the
creative power of sex, gender, and intersectional analysis for discovery? Does
this approach add valuable dimensions to research? Does it take research in
new directions?

First a bit of background. Governments and universities in the U.S. and
Western Europe have taken three strategic approaches to gender equality

over the past several decades” :

* This is a transcript of my talk given at Nagoya University, July 2, 2021. Parts have been pub-
lished elsewhere.

1) Schiebinger, L. (2021), Gendered Innovations: integrating sex, gender, and intersectional analy-
sis into science, health & medicine, engineering, and environment. Tapuya: Latin American Sci-
ence, Technology and Society, 4 (1), 1-16.

2) Schiebinger, L., Klinge, I., Sanchez de Madariaga, 1., Paik, H. Y., Schraudner, M., and Stefanick,
M. (Eds.) (2011-2021), Gendered Innovations in Science, Health & Medicine, Engineering and
Environment. http://genderedinnovations.stanford.edu/index.html.

3) Schiebinger, L., & Schraudner, M.(2011), Interdisciplinary approaches to achieving gendered inno-
vations in science, medicine, and engineering. Interdisciplinary Science Reviews, 36 (2), 154-167.
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1. “Fix the Numbers” focuses on increasing the numbers of women and un-
derrepresented groups in science and engineering.

2. “Fix the Institutions” promotes gender equality in careers through struc-
tural change in research organizations.

3. “Fix the Knowledge” or “gendered innovations” stimulates excellence in
science and technology by integrating sex and gender analysis into research.

This short article focuses on the third strategic approach—fixing the knowl-
edge. It is the newest area, and the most important for the future of science,
engineering, and innovation. This is what Gendered Innovations is all about.

Why might this be relevant to your research? Beginning in 2020, the Eu-
ropean Commission's Horizon Europe strengthened their gender dimension in
research requiring. Applicants are now required to integrate sex and gender
analysis into the design of research—from the very beginning—in order to
receive funding. If sex and gender analysis is not relevant to the work, appli-
cants must justify that it is not.

To support this policy, the European Commission held a two-year expert
group, which I directed. This group consisted of 25 experts from numerous
fields of science from biomedicine to marine science, to machine learning and
environmental sciences. Our results were published by the Commission in No-
vember 2020 and are hosted on the Gendered Innovations website.”

In 2016, the U.S. National Institutes of Health implemented its require-
ment that “Sex as a Biological Variable” be included in all publicly funded
research.” The idea is that if taxpayer money is used, the research should
benefit all across the whole of society, not just a privileged few. They are now
consider implementing “Gender as a Sociocultural Variable.” ¢

Importantly, doing research wrong costs lives and money. For example, ten

drugs were recently withdrawn from the U.S. market because of life-threaten-

4) European Commission, Gendered Innovations 2: How Inclusive Analysis Contributes to Research
and Innovation, eds. Londa Schiebinger and Ineke Klinge (Luxembourg: Publications Office of
the European Union, 2020).

5) Arnegard, M. E., Whitten, L. A., Hunter, C., & Clayton, J. A. (2020),Sex as a biological variable:
a 5-year progress report and call to action. Journal of Women's Health, 29 (6), 858-864.

6) Nielsen, M. W., Stefanick, M. L., Peragine, D., Neilands, T. B., Ioannidis, J. P., Pilote, L., ... &
Schiebinger, L. (2021), Gender-related variables for health research. Biology of sex Differences,
12 (1), 1-16.
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ing health effects; eight of these posed greater threats for women.” Not only
did these drugs cost billions of dollars to develop—but when they fail, they
cause death and human suffering. We cannot afford to get the research wrong.

But doing research right can save lives and money. An analysis of the U.S.
Women's Health Initiative Hormone Therapy Trial—a large, government-fund-
ed trial done in the 1990s—found that for every $1 spent, $140 were returned
to U.S. taxpayers in health care savings. The study also saved lives: there were
76,000 fewer cases of cardiovascular disease, 126,000 fewer breast cancers,
and 145,000 more quality-adjusted life years. While most of the results were
positive, the analysis did find 263,000 more osteoporotic fractures.” These
metrics are very helpful. It would be useful to have some for engineering.

It is crucially important to get the research right from the beginning. This
is the goal of Gendered Innovations. This project: 1) develops state-of-the-art
methods of sex and gender analysis; and 2) provides case studies to illustrate
how gender analysis leads to discovery and innovation. In this talk, I will dis-
cuss some of these case studies with you.

What do we mean by the terms “sex’ and “gender”? Sex is about biologi-
cal characteristics—height, weight, genes, hormones” ; gender, by contrast, is
about cultural attitudes and behaviors.'” Many people think of sex and gender
in binary terms: male/female; man/woman. But gender is moving quickly be-
yond just men and women. A 2020 US poll showed that .6% of the population
or nearly 2 million people identify as transgender (other gender flavors, such
as gender fluid, were not reported) ' And some 15 countries allow a third
sex category on legal documents, birth certificates, passports, and the like, in-
cluding Germany and India. In the US, at least 18 states allow this.

The goal of Gendered Innovations is to: add value to research by ensuring

excellence in science and technology; add value to society by making research

7) United States General Accounting Office.(2001), Drug Safety: Most Drugs withdrawn in Recent
Years had Greater Health Risks for Women. Washington, DC: Government Publishing Office.

8) Roth, J. A., Etzioni, R., Waters, T. M., Pettinger, M., Rossouw, J. E., Anderson, G. L., ... & Ram-
sey, S. D. (2014), Economic return from the Women's Health Initiative estrogen plus progestin
clinical trial: a modeling study. Annals of internal medicine, 160 (9), 594-602.

9) http://genderedinnovations.stanford.edu/terms/sex.html.

10) http://genderedinnovations.stanford.edu/terms/sex.html.

11) https://news.gallup.com/poll/329708/1gbt-identification-rises-latest-estimate.aspx.

11
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more responsive to social needs; add value to business by developing new
ideas, patents, and technology.

Let me now offer some examples of how sex, gender, and intersectional
analysis leads to discovery. I take my first example from Marine Science and
discuss analyzing sex. This example is important for environmental studies—
and for understanding the impact of climate change on marine animals. Here
Analyzing Sex is the main method (see figure) !” Remember that sex is about
biological characteristics—and can apply to all living organisms, including hu-
mans, also lab mice, and, as I will discuss, sea turtles.

Global warming is hurting marine animals. Responses to global warming
can vary by sex. Males can react differently than females, for example. In an
excellent article, “Does sex really matter?,” Rob Ellis et al. reviewed the state
of sex analysis for marine science.”” Their findings show that over the past
decade, only 4% of studies analyze sex. This is a missed opportunity.

Why is this important? For species reliant on temperature for sex determi-
nation, such as turtles, rapid global warming poses a risk to sex ratios and
the stability of populations. If the climate is warmer, the turtle hatches as a
female; if the climate is cooler, it hatches as a male. An important study found
that turtle sex ratios respond dramatically to global warming. In Australia,
turtles born in warmer northern Great Barrier Reef, for instance, became
99% female, while cooler southern sites they remained a more natural ratio at
68% female. Such changes in sex balance can lead to population collapse.'” If
a population is 99% female, it is hard for it to reproduce. Analyzing sex-based
responses to climate change enables better modeling of demographic change
among marine organisms and downstream impacts on humans.

My next example comes from computer science and highlights our revised

12) http://genderedinnovations.stanford.edu/methods/sex.html

13) Ellis, R. P, Davison, W., Queirés, A. M., Kroeker, K. J., Calosi, P., Dupont, S., ... & Urbina, M.
A. (2017), Does sex really matter? Explaining intraspecies variation in ocean acidification re-
sponses. Biology letters, 13 (2), 20160761. See also http://genderedinnovations.stanford.edu/
case-studies/marine.html#tabs-2.

14) Jensen, M. P., Allen, C. D., Eguchi, T., Bell, I. P., LaCasella, E. L., Hilton, W. A_, ---. & Dutton, P.
H. (2018), Environmental warming and feminization of one of the largest sea turtle populations
in the world. Current Biology, 28 (1), 154-159.
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« Sexmay play a role in all studies involving human or non-human animals
« Perform a literature review to ldzn(xfy Imw sex may be of relevance to your study (Moerman et al., 2009).

* Consider whether sex is a covariate, or variable
A N A LYZI N G S E X + Consider what sex-related characteristics are of relevance to your study (e.g. genetic, physiological,
hormonal, injury levels of pain tolerance, etc.) (Tannenbaum et
al., 2019)
enhances all phases of research « Consider how sex-related factors jniera st lifestyle, etc.
* Consider what opportunities have been mlssod in (he pasl asa result of fm]mg o nnalyu sex

* Sex may serve as a direct ¢ 0l L 0]
modulator for associations between other factors; dmwmg a
causal diagram helps make underlying assumptions explicit (see
e.g. Buckley etal. 2017)

+ In experimental studies, consider factorial designs to reduce the
sample size required for sex-based comparisons (Buch et al.

Identify
problem

Design

2017; Miller et al. 2019)
research

+ Consider how sex should be conceptualised in data collection;
does your research concern physiological, hormonal,
or aspects? (T: etal.,

* Report the sex of your subjects, even in single-sex studies
* Report the sex distribution of the cells, animals, or human
subjects

2019)

* Inlongitudinal research, consider how reproductive history may
influence the cohort under investigation; will, e.g., data
acquisition be impacted if females get pregnant during the study?

* Report how information on sex was obtained

+ Disaggregate reported results by sex

+ Ensure that sex variations are properly visualized in the
tables, figures, and conclusions

+ Avoid overemphasising sex differences. Are observed sex
differences of practical significance? (Maney etal., 2016;

. Consrder how o collecl information on iniersex subjects and

s Include ndﬁq\lnle numbch of females and males and, where
relevant, intersex or ites of different
in research samples

+ Record information on factors that intersect with sex (e.g. age,

Ribbon et al., 2014)
+ Report all results: positive, negative, and inconclusive
« Consider following the SAGER publication guidelines

(Heidari et al., 2016). life-style, socioeconomic status)
+ Inexperiments, consider how the sex of the researcher may

* Examine overlaps between and yariations within groups of different sexcs (see, e.g., Maney et al., 2016) impact research outcomes (Chapman et al. 2018)

+ Consider the source of any sex difference observed, including the role of environmental, genetic, hormonal, or  Insurvey research, guestions about gender should not be used as
anthropometric factors a proxy for birth sex

* When examining sex differences, adjust for possible intersecting and confounding factors (e.g. age). * In product and systems deslgn data collection should | pay cmﬁ.]
Overlooking confounding factors may result in overemphasising sex differences AtaHtioE 10 and

* In longitudinal studies, examine how observed sex variations evolve over time factors that vary by sex (Tannenbaum et al., 2019; Jingwen et al.

* Analyze how observed sex di may vary by factors such as age, cthnicit Latus 2012)

Analyzing sex enhances all phases of research from identifying the problem to designing
research, collecting and analyzing data, and disseminating results. Gendered Innovations:
Analyzing Sex. http://genderedinnovations.stanford.edu/methods/sex.html.

method “Analyzing Gender” from Gendered Innovations 2. Again, it is im-
portant to consider gender throughout the research process. This specific ex-
ample focuses on natural language processing.le) I start with a story. A couple
of years ago I was in Madrid and interviewed by some Spanish newspapers.
When I returned home, I put the articles through Google translate and was
shocked that I was referred to repeatedly as “he.” Londa Schiebinger, “he
said,” “he wrote,” and occasionally, “it thought.” Google Translate has a male
default.

How can such a cool company as Google make such a fundamental error?
Google Translate defaults to the masculine pronoun because “he said” is more
commonly found on the web than “she said.” We know from NGram (another
Google product) that the ratio of “he said” to “she said” has fallen dramati-
cally from a peak of 4:1 in the 1960s to 2:1 since 2000. Historically, this par-
allels the U.S. women's movement and governmental funding to increase the
numbers of women in science and engineering. With one algorithm, Google

wiped out 40 years of revolution in language, and they did not mean to. This

15) http://genderedinnovations.stanford.edu/methods/gender.html.
16) http://genderedinnovations.stanford.edu/case-studies/nlp.html#tabs-2.

13
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1s unconscious gender bias.

The fix? In 2012, the Gendered Innovations project held a workshop where
we invited two natural language processing experts, one from Stanford and
one from Google. They listened for about 20 minutes, they got it, and they
said, “we can fix that!”

Fixing it is great, but constantly retrofitting for women is not the best road
forward. I had to ask myself how is it that Google engineers, many of whom
are educated at Stanford University, made such a simple mistake? What are
we at Stanford doing wrong? For one thing, we do not teach gender analysis
In core engineering courses—something we are now trying to fix.

So, again, some products can be fixed, but what if Apple, Google, and oth-
er companies started product development research by incorporating gender
analysis? What innovative new technologies, software, and systems could be
conceived? The point I want to make is that this unconscious gender bias from
the past amplifies gender inequality in the future. When trained on historical
data (as Google Translate is), the system inherits bias (including gender bias).
When a translation program defaults to “he said,” it again increases the rel-
ative frequency of the masculine pronoun on the web that may reverse hard-
won advances toward gender equal language and, in this case, reinforces the
stereotype that men are active intellectuals by changing a “she” in this role
toa “he”

Google has made some incremental improvements to their translate pro-
gramm, but the problem is largely unsolved. It is always harder to fix some-
thing once the basic platform is set. Importantly, Google translate is creating
the future (technology, i.e., our devices, programs, and processes shape human
attitudes, behaviors, and culture). In other words, past bias is perpetuated
into the future, even when governments, universities, and companies them-
selves have implemented policies to foster equality. So, the big question is:
how can humans intervene in automated processes to create the society we
want?

There are many examples like the Google translate, where unintentional

17) Kuczmarski, James. (2018) “Reducing gender bias in Google Translate”. Google blog. https://
blog.google/products/translate/reducing-gender-bias-google-translate/.
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bias is built into algorithms or systems software.

® In Google search, men are five times more likely than women to be of-
fered ads for high-paying executive jobs.lg)

® Word embeddings capture associations between words that risk perpet-
uating harmful stereotypes, such as “man:computer programmer :: woman:
homemaker.” '

® Let's take an example in computer vision we highlighted in our Nature
comment. I call it “the two bride problem.” Here you see images of two brides
—one North American and one North Indian. A photograph of a traditional
U.S. bride dressed in white is correctly labeled ‘bride” ,‘dress’ , 'woman , wed-
ding’ , but a photograph of a North Indian bride is labeled incorrectly as ‘per-
formance art, ‘red, ‘costume.” *"

Why? The issue as to do with biased data—in this case, in ImageNet, a
data set of more than 14 million labelled images that fuels research in com-
puter vision. More than 45% of ImageNet data come from the United States,
home to only 4% of the world's population. By contrast, China and India to-
gether contribute just 3% of ImageNet data, even though these countries rep-
resent 36% of the world's population. We need data sets with appropriate geo-
diversity.

So far, I have focused on only one dimension—sex analysis or gender anal-
ysis. Importantly, sex and gender interact when we analyze humans. My next
example comes from medical sciences, and here sex and gender interact. Vera
Regitz-Zagrosek, one of the powerhouses of gender medicine in Europe, teach-
es that sex and gender interact over the course of our lifetime to make us
)

21
who we are.

Let us see how that work in the study of pain—this is one of our new case

18) Datta, A., Tschantz, M. C., & Datta, A. (2014), Automated experiments on ad privacy settings:
A tale of opacity, choice, and discrimination. arXiv preprint arXiv:1408.6491.

19) Bolukbasi, T., Chang, K. W., Zou, J. Y., Saligrama, V., & Kalai, A. T. (2016), Man is to computer
programmer as woman is to homemaker? debiasing word embeddings. Advances in neural infor-
mation processing systems, 29, 4349-4357.

20) Zou, J., & Schiebinger, L. (2018), AI can be sexist and racist—it's time to make it fair. Nature,
559 (7714), 324-326 Zou, J., & Schiebinger, L. (2018), AI can be sexist and racist—it's time to
make it fair. Nature, 559 (7714), 324-326.

21) Regitz-Zagrosek, V. (2012), Sex and gender differences in health: Science & Society Series on
Sex and Science. EMBO reports, 13 (7), 596-603.
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Two brides: North American
(left) ; North Indian (right).
Nature, 559 (7714), 324-326.
With permission.

studies in Gendered Innovations 2. Pain has both biological aspects (that is
to say, sex differences in electrical, ischemic, thermal, pressure, and muscle
pain sensitivity) and cultural aspects (gender differences in how people report
pain and how physicians understand and treat pain in patients). Researchers
first described the pain pathway (in mice) and discovered that it is media by
microglia. Then, of course, they realized they had used all male animals, so
they decided to check in females. They were shocked that microglia played
no role. For females, the story is about T-cells. There is what we might call a
male and a female pathway. But not so fast. Other factors determine the path-
way, such as age and hormone levels. Males lacking testosterone (i.e., older
males) may switch to a female pathway, while females lacking T-cells or that
are pregnant, may switch to the male pathway.za) It is not clear that sex is all
that binary.

But it is more complicated than that. Pain also has cultural aspects; gender
factors in how people report pain and how physicians understand and treat
pain in patients.

P Gender identity may influence a person's willingness to report pain.

P Gender norms in many cultures expect men to be strong and resolute,

which means that men may be less willing to express pain than women.

22) Carole Clair, “Chronic Pain: Analyzing How Sex and Gender Interact,” Gendered Innovations
2: How Inclusive Analysis Contributes to Research and Innovation, eds. Londa Schiebinger and
Ineke Klinge (Luxembourg: Publications Office of the European Union, 2020), “chronic pain.”

23) Dance, A. (2019), Why the sexes don't feel pain the same way. Nature, 567 (7749), 448-451.
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P Gender relations means that the gender expectations of physicians in re-
lation to gendered behaviors of patients may influence what treatments are
prescribed.

As shown in the figure, the patient has a sex—which determines how they
feel pain. The patient has also grown up in a particular culture, and gender
norms in that culture will influence how that patient expresses pain. Gender
norms, for example, may influence a person's willingness to report pain. For
example, gender stereotypes in many cultures expect men to be strong and
resolute, which means that men may be less willing to express pain than
women. This, of course, will vary by ethnicity and other social factors. Then
there is the physician. A physician's gender assumptions also influence treat-
ments for men versus women—to my knowledge, no studies have been done
for nonbinary individuals. Clinicians often perceive women's pain to be psycho-
logical; consequently, women receive more non-specific diagnoses, wait longer
for treatment, and receive more antidepressants and fewer painkillers than
men. We see that what treatment a patient receives depends, in part, on the
patient's gender and on the physician's gender assumptions.

Sex and gender also interact in COVID-19. On the side of biology are po-
tential differences in viral receptor, virus reproduction, antibody production
possibly arising from the expression of genes on the X chromosome or hor-
monal effects. On the side of gender are factors, such as prevalence of smoking

(higher in men worldwide), preventive measures such as handwashing (gener-
ally lower among men), occupation (women make up a majority of health-care
workers), living arrangements, access to and use of health care, testing, and

2 We need to understand how sex and gender interact

protective equipment.

and how these intersect with other factors, such as age and socioeconomic

status to develop more comprehensive strategies for combatting COVID-19.
We see that it is extremely important to study sex as a biological variable

across the lifespan—in all its complexity. Biomedical journals, such as the

24) Sabine Oertelt-Prigione, “COVID-19: Analyzing Sex and Analyzing Gender,” in European Com-
mission, Gendered Innovations 2: How Inclusive Analysis Contributes to Research and Innova-
tion, eds. Londa Schiebinger and Ineke Klinge (Luxembourg: Publications Office of the European
Union, 2020).
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PATIENT
(man, woman,
gender-diverse)

Sex and gender interact in how patients
report pain and how physicians under-
stand and treat patient pain. “How sex
and gender interact”:http://gendered-
innovations.stanford.edu/methods/how.
html:see also term “gender”:http://gen-
deredinnovations.stanford.edu/terms/

gender.html.
PHYSICIAN

(man, woman,
gender-diverse)

°
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Lancet, require sophisticated sex and gender analysis when selecting papers
for publication.”” It is important to use the terms sex and gender correctly—
medical scientists often confuse these terms in publication, which makes me-
ta-analysis difficult.

Let us move on to discuss medical devices. Here we take the example of an-
other kind of bias—skin tone and discuss the pulse oximeter that has been so
important during COVID. The pulse oximeter, first patented in Japan in 1972
Takuo Aoyagi,”” allows us to measure the level of oxygen in our blood with-
out doing a blood test. This was a great step forward.

A decade later, however, it was discovered that pulse oximeters do not ac-
curately report oxygen saturation levels in patients with darker skin.”” Why
is that? Pulse oximeters measure oxygen saturation in the blood by shining
infrared light through the finger to measure oxygen in the blood. The problem

is that both deoxyhemoglobin and skin pigmentation—the melanin in the skin

25) The Lancet, Information for Authors: https://www.thelancet.com/pb/assets/raw/Lancet/au-
thors/tl-info-for-authors.pdf. See also, Schiebinger, L., Leopold, S. S., & Miller, V. M. (2016). Edi-
torial policies for sex and gender analysis. Lancet (London, England), 388 (10062),2841-2842.

26) Severinghaus, J. W., & Honda, Y. (1987), History of blood gas analysis. VII. Pulse oximetry.

Journal of clinical monitoring, 3 (2), 135-138.
27) Feiner, J. R. et al. (2007), Dark skin decreases the accuracy of pulse oximeters at low oxygen

saturation: The effects of oximeter probe type and gender. Anesthesia & Analgesia, 105 (6),

S18-523.
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—absorb light. This has been known since 1989 but not corrected.

Analysis of over 47,000 readings done in 2020 at the height of the pandemic
found that oximeters misread blood gases twelve percent of the time in pa-
tients with darker skin compared to four percent of the time in patients with
lighter skin.?® This means that these patients may not get the supplemental
oxygen needed to avoid damage to vital organs, such as heart, brain, lungs,
and kidneys.

What about sex? Is an intersectional analysis required? What is intersec-
tionality? Intersectionality is a term coined in 1989 by Kimberle Crimshaw
to describe overlapping, or intersecting, forms of discrimination related to
gender, sex, ethnicity, age, socioeconomic status, sexual orientation, etc.” We
cannot consider skin tone in isolation. Skin tone may intersect with factors
—and here we would like to know about sex. What about the experience of
women with darker skin?

Returning to the pulse oximeter, ethnicity or skin tone may not be the
whole story. There may also be sex differences in pulse oximeter reading, but
that has not been made a research priority so the findings are inconclusive.
A 2007 study suggested that pulse oximeters do not work well for women or
anyone with smaller fingers. The 2020 study of 47,000 patients also found a
slight sex difference. If we analyze how skin tone intersects with sex, we see
that women with darker skin are the most at risk.

What is true for pulse oximeters is also true for consumer wearables—
again, these devices do not work well for users with darker skin. Apple
Watch, Fithit, or other wearables collect a wealth of health-related informa-
tion, including oxygen levels, sleep heart rate, arrhythmia, etc. The problem
with devices that use infrared, red, or green light signaling is that these sig-
nals interact with skin pigmentation, and accuracy may vary with skin tone.
This means basic data collection can be flawed.

Digital biomarkers are becoming increasing important in health care. Data

28) Sjoding, M. W., Dickson, R. P., Iwashyna, T. J., Gay, S. E., & Valley, T. S. (2020), Racial bias in
pulse oximetry measurement. New England Journal of Medicine, 383 (25), 2477-2478.

29) Crenshaw, K. (1989), Demarginalizing the Intersection of Race and Sex: A Black Feminist
Critique of Antidiscrimination Doctrine, Feminist Theory and Antiracist Politics, University of
Chicago Legal Forum Vol. no. 1, 139-167.
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from wearables and other devices are fed into large data sets—which can then
be analyzed using Machine Learning. For all Al and ML, creating the proper
dataset is an important first step. Often data sets are small or local; they may
also be unrepresentative. Most overrepresent white males. A study of digital
biomarkers for Parkinson's disease (collected from smartphones) found that
only 18.6% were from women. If an algorithm is trained with a dataset over-
representing male patients, it may lead to better detection of symptoms typi-
cal in men (rigidity and rapid-eye movement) and not those typical of women
(dyskinesias and depression). *”

My next example is from facial recognition. And I return again intersection-
ality. This is a high-level type of analysis. Again, intersectionality describes
overlapping, or intersecting, sociocultural characteristics. It is important be-
cause each person combines these characteristics. For example, I am not just
a woman—that is my gender; I also have an ethnicity—I am a white woman.
And I have an educational background—I'm highly educated, and I have an
age. I'm an older, highly educated, white woman. For each study, the team has
to decide which are the important characteristics for that particular study.

Let me show you has this works in research on facial recognition done by
Joy Boulamwini and Timnit Gebru—called gender shades. Gender Shades
studies intersectionality—specifically how gender and race intersect—and
showed that facial recognition cannot see Black women's faces. Gender anal-
ysis shows that the systems performed better on men's faces than on wom-
en's faces. Race analysis shows that systems performed better on lighter-skin
than darker-skin. Intersectional analysis reveals that system performed worst
for Black women. Error rates were 35% for darker-skinned women, 12% for
darker-skinned men, 7% for lighter-skinned women and less than 1% for light-
er-skinned men.*”

But there is more. Sexuality analysis shows that systems cannot ‘recognize”

30) Cirillo, D., Catuara-Solarz, S., Morey, C., Guney, E., Subirats, L., Mellino, S., ... & Mavridis,
N. (2020), Sex and gender differences and biases in artificial intelligence for biomedicine and
healthcare. NPJ Digital Medicine, 3 (1), 1-11.

31) Buolamwini, J., & Gebru, T. (2018), Gender Shades: Intersectional accuracy disparities in com-
mercial gender classification. In Conference on fairness, accountability and transparency, 7-91.
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transgender faces, especially during transition periods.32> And, finally, gender
analysis shows that facial cosmetics reduce the accuracy facial recognition
methods by up to 76.21%.%

Getting the data right and making the technology see everyone is one as-
pect of the problem. Larger issues are security. Transgender people, for ex-
ample, may not want to be tracked by facial recognition systems at all. The
potential misuse of facial recognition led Belgium, for example to declare the
use of facial recognition illegal.*”

Gendered Innovations is solution based, which I will not enumerate those
here. Solutions are summarized on the Gendered Innovations website and in
Nature.”

I could give many more examples. We have 40 case studies on the Gendered
Innovations website. Designing sex and gender analysis into research is one
crucial component contributing to world class science and technology. Please
use our website to see what else might be important for your work.

Let me conclude with a quick look at policy. Policy is one driver of innova-
tion and can help scientists and engineers integrate sex and gender analysis
into their research. Three pillars of the science infrastructure need to coordi-
nate policies%>:

Pillar 1: Funding agencies. Funding agencies, especially publically funded
granting agencies, can ask applicants to explain how sex, gender, and intersec-
tional analysis is relevant their proposed research, or to justify that it is not.
The European Commission is a leader here and requires this of all applicants

to Horizon Europe. In the U.S., the National Institutes of health requires sex

analysis in all proposals, where relevant.

32) Keyes, 0.(2018), The misgendering machines: trans/HCI implications of automatic gender
recognition. Proceedings of the ACM on Human-Computer Interaction, (CSCW), https://doi.
org/10.1145/3274357.

33) Eckert, M. L., Kose, N., & Dugelay, J. L. (2013), Facial cosmetics database and impact analy-
sis on automatic face recognition. 2013 IEEE 15th International Workshop on Multimedia Signal
Processing (MMSP), 434-439. IEEE. https://ieeexplore.ieee.org/abstract/document/6659328.

34) Surfshark. Retrieved 15 June, 2020, from https://surfshark.com/facial-recognition-map.

35) GI Website. Machine Learning: Analyzing Gender; Tannenbaum, C., Ellis, R. P., Eyssel, F., Zou,
J., & Schiebinger, L. (2019), Sex and gender analysis improves science and engineering. Nature,
575 (7781), 137-146.

36) Policies for funding agencies, peer-reviewed journals, and university curricula can be found at:
http://genderedinnovations.stanford.edu/policy_landing.html.
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Pillar 2: Editorial boards of peer-reviewed journals. To guarantee excellence,
editors of peer-reviewed journals can require sophisticated sex, gender, and
intersectional analysis when selecting papers for publication. The Lancet ad-
opted such guidelines in 2016 followed quickly by the International Committee
of Medical Journal Editors.

Pillar 3: Universities and research institutions. To support research and to
train the next generation, universities must integrate knowledge of sex, gen-
der, and intersectional analysis into the curriculum. This is highly important
—especially in medicine and computer science. We need more progress in this
area.

But eyes have been opened—and we cannot return to a world that ignores
gender. Innovation is what makes the world tick. As I hope I have begun to
show, gendered innovations spark creativity by offering new perspectives,
posing new questions, and opening new areas to research. Can we afford to

ignore such opportunities?
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LW MAD D720 BINBERIIY 2 =L BURICIY AL T VAL LT,
“Gendered Innovations 2" &WHBGEHRAAREE Y 2 2020 £ 7HIZHEIT L2, T
I¥ Stanford K42 ® Londa Shiebinger #¥#1/(s& 7 5T Horizon 2020 ® Y = v ¥ —H
IR TN —=TPERL 725D THY, 15 DFEFINIOWTY = ¥ —H m & AN 7278k
REBALTVD, TITlE AMBEZIT TlE R, B - T258HE A 14 F8

1) European Commission, “Gendered Innovations 2: How Inclusive Analysis Contributes to Re-
search and Innovation”(2020) https://ec.europa.eu/info/sites/default/files/research_and_innova-
tion/strategy_on_research_and_innovation/documents/ki0320108enn_final.pdf (2021 4E 10 HE:sT).
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ERHORFLEATEY, HOWELGH Ty —HENEHTHLIEEIR LT,
OB HLAE K E CHD) HIF 72D E B AR 4ERE Nature 0 2020 4 11 3457 Td
o772, T TIE. WRINZFEE 4 %% Horizon Europe 70727 5 LD 7E T E DI O FG
L HIEL T A Z EA i &, “Gendered Innovations 2" 23/ &7z, Nature
(3 1869 “FIZHAT VM E S - BEL W EIBR R FHEEE TH 575, TN THERIIKE
b7 THMEAR &, 2018 4E12 149 4F O JE L THI O T MO #i 4 K Magdalena
Skipper 2 #E4E L 72, Horizon Europe 3 = v ¥ — & FEHBAYICIY LA TWAZ L%
Nature THD HF72D1%, P2y —DOBEEEEZBHRL TV LHEELZSTIIOZLE
2HN 5,

(2) EIFE45 Gender Summit

MM Z R X DATE D & o 1T e o TH PR SN A Z W $ 50 TN
IZEPE &5 Gender Summit (Vx> —H%3Iv M)V Thb, Yory—H3Iv MItEH
Bz & B O K T A Elizabeth Pollitzer 12& 5T, 2011 FIZERINIZ THE
FoZZRHETHY) . MINDOWEFERZEE OB 2 Wi T i B 21 B3
B EDIZHOHN AL LTIHED ., Horizon 2020 KX g r 5272, ZL T,
KNG 770h TYTRFEERE MR AICEE S, 2021 FEF T2 21 [, RS
ThfESNTze Y20 —H Iy MIELRDERESHETIEIZR, JVRWRFmHERE LD
BWIFREA /) R=2 a v OFEKREWET L) gt FoT. RHEHEEBSRORE
EFERISEE TG 5 L)IIEFT SN EEN LR EAN T 720D HAMATH %,

HATIE 2017 412 Gender Summit 10 25 TR S, 114 OREE2 T, 3%
flt, 2. /X—FF—, BE HHEVHIIBTSHL, 23 DEEHIEHNS 603 432
ML7ze SCTE MESHITOMFEMRHRELLBIZ, TV TOHMZERL Y2
F—FEOHERTIT N0 INEFTRWELFEFRELTY = 0¥ —FEE 3
Tl SNTED, ETRBEGEEFOME, el &L S He B/ Y
TSR ET LI R o TE, REERTFEMREL D208 —F
FNIRVZERELRETH LD, COMBEZHIRTL720IZHMOENEDRRE EREL
LMD DLEN T TRz TNEHED LD, ERPLIDMENTE /2L
LFe R RELI-V ¥ —F2%% Gender Equality 1.0 EEFL . SHMEZIBELT
Mg E, A, b, F#E. SEAORDRELOBfRrEE LY vy —FEE

2) Elizabeth Gibney, “The researcher fighting to embed analysis of sex and gender into science’,
Nature 588, 209 (2020).
3) https://gender-summit.com/ (2021 4F 10 F ).
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SOCIETY

Gender Equality 1.0

core: focus on women & girls

Gender Equality 1.0 & Gender Equality 2.0 7R §1 4 —Y X

Gender Equality 2.0 5L, &£ LY, Z0#%, CoMA TR & THEA SN
55912707 Intersectionality” (#EM) &L T—#ibL>2H 5,

(3) WHFEE IS HE B 3 B 722 AT HE HE D 3

3OHELT, DWRERE 72 MEEGITE RO MAZ N5, BEMMNLLE
Horizon Europe ®VEZE 54T IZEMLL 72 Londa Shiebinger 25f.0 &7 0, TR O F}
AR A SR B E B LT Y v RO E TR R S ST
DORADBIE SNz 2021 FEFE2 S, 21 EO SR ER S HEEICLTY oy
¥ — AL AT T2 E DM AET v — MR THAEL, TOREE5
B CHMTA2RATH L, AENEIIV vy —ICHTLISHOER. WHE., 1BE
EAARTA . REOFM G, BREROFFMIZDID, ZOFEROBEL
2021 FEHICARSN D TETH Do NI ELE S THHEICESTH, /2%
FHMEEICESTYD, Vo —HEeZEINL L) MUEINL L BIFRESN 5,

2. BRICHU2HEEERLMRERRE
HARTIE, HROMEZZHRELTHRICER LT =0 HASINTn5, €D
REONT, HARBOREERT OB KERIZI L [ KEOHEIIREANTr - A%

4) Y rF—HF3Iv b 10 #HiE (2018) https://www.jst.go.jp/diversity/pdf/seminar_reports_ja.pdf.
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[ LS —— WP ORI TAN—Y T4 ORFMENOEBE Y Th o, ZHH
AEWFFERTE O LFEIZE T, HAD #2325 4 o REFEINFERF 2008 1,000 DL Eo#
WEHEMREOENMERFFF 2 L. EOWMHEFRG &) 2 5754 100 20 Rz, 5EH
HHTHRIGEL, BUZOPEHEORFLEE LI EREL L > TV L IO
FEROMIfEZ S L. T L7z 2016 4 3 HER CHEFIA R 2 4577 ClE, B2 78
FHEDRFFFL ) BL PR E L 7 > T OB EFFFIE 44% #E35 HTE 25 18V 2 ) R
EHE L7z £ 2HFBIIESHITHLVEFERFZMATHN L7225, TOMHRITISHIC
54% I\ E VI RERERF LT,

LI 1OOFBNE, CERLS AR A - S BORTTZEFT OBEEAE T L5 [ 77—
SO TRAY 2 vy —FHOHADRE] Y Th b, HROWIIEE F— 5 X—ATh b
N —F <y TOT =%, 2016 ERFTTEEIN TV 25 TTAOWZEE DN,
ERER 7= RO HTICE L 727 — 5y O RE M L. ZOKE 11,901 AOZEH
TS G LTze NSC- 8%, BITR, B - AWRICHELT 2hehofidE
WCHZBEFROGHEAITo720 F720 2004 SEDHTE ENLIED T — AT o720 £
DFER. 2004 FFETOHBEAMEIZEZDHEIE, 3205 HITRTUTBWT, HFH
BB FEN WCHOIRICREME, KEMEE TH D2 LB
WIEAFNZEB AR E o7 720 WISERAGA2S 5 £ F TE 20~30 4F H o W M1 Hf
RERDODEADV DAL LZDBDOAMEIIAFNIE I LRz, EHITIE. 2004 4ELL
B CIR LR ZEH T 5 2 & L REFEDINTOE B R AFNE ATV 22%, 2004 48
DB E L AW E A FNCE SRR B IR L 720

ZOLHIZ, HRTOR MO LTHESITZED 2 FH BTz OOH %,

3. BRADOZHEMREFEHEECETIEER

WIZ, EOBSRIZE ) THHI) Do FHEHMN A/ RX—2 a3 Y ROB LI FE S I
BLERIE, BHAEAM - A/ X—a VIERARFHE & B A L E S W 5 AR E W2 E DT E B
FHNRENT VDB, BIEIE 2021 4F 3 HI2H 6 PIZEARGIH A, &1 2020 4E 12 A
V255 5 IR FEA G S P Ek T e STz,

586 MR EHAN - 4 /"= a VEARFE T T, E2EIZ[HMOT7Or T4 T R

5) BFEMER, [THOBERIIEHENR T+ -~V A% L& —FDP ORI AN—2 T4 OFFMEN
DEME | JDB4HD MY Y 7 A No.257-1 (2016) https://www.dbj.jp/upload/investigate/docs/257.
pdf (2021 4 10 HR§T) .

6) BERETY, [T M CRAYV V¥ —FEDOHEADFRE ] FiAioFym 24 (12), 36 (2019).

7) VIR, (55 6 MR HAT- A 2 X—2 3 VEEARFHE ] (2021) https:/www8.cao.go.jp/cstp/kihonkeika-
ku/6honbun.pdf (2021 4 10 I 5) .
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LA E QIR R & 2250 EAL ] 07D [ S THEBL 7268 & Al
REOHMHESE] OHET, MMAEDITAN—V TADOHRRL 25— - A/ RX=Var
BTN, TR O S5 2 AT E AR AR LRI~ O Lo M7 Rz 1
TH5ZENUETHHLIEERENT VD, TOEMARZI) AL LTIE, EZRFAIZ
BT RE F LR AL 2B BEMBOMELR 2 FROTA VAL MERLE
LCRMli Ly e B & OB I % 2 A RL S 72,

—J. 85 WBLHFEBWMERGE Y 12BVTId, SNE TOBIZER AR
THDONTELZORMEICELT LIS TIEEST, MESELZE LI - Hilbl s
DROON D ZENFEREFHELTEPN, BAELRID AL LT, HEkPHRE
NI D S LR R BRI B Al & -7 - EGED B TR O EIUR E721F T <,
MADOH R ZH T AT REOREDSFEITEN TV,

COXHICEDOBKE LTS, WHEMFEE ORI AE & 722 Z R L 72785 %€ O 2
TP R SN D L) I2% o7,

4. THY—-Z-DLEMN

CZETIVL VNI VAR BERET LW OLEEZ P LICBRTE, —
i BAEOHAR OB FHAM 2 H LI L 722 KO BZE5 B Tl FFICIREMIIE 0 Y x
Y =ING Y APRIICE IR HHE TR D, TNEWHET L0, HEEGH
EHOWLFHTHD, D ¥ —NT Y APEEWIED I IR E T DD H,
BEDORFEIICRANL R PTHEINT VWS, ZOWEGH O E %
OCTV VT —NT AR ILTHIEDIEL WD TEHD, TNETY ¥ =T
YADYENIFESTRWES ) Dy HRPTHDONT VLM EGIEET T2 -5
—IZHFHTRE, T —F =) EEP TS, fBOMHRTHESEELERE
LW TlE. TNHEFEEILTWE) —F =PI XTRETH LI EDVHERTE
bo WINBESZEBE. MMBBEOA /"= gy - W% - 0fb - #F - HHH Y2
Iv ¥ aJ)—, Horizon Europe fE D70 OB KA REZEOP LI EFES, F1
AL H 2L 72 Nature M., V2 v¥—H3Iv FoRIRRE, R ORMEHTE # AR
e B FL B LTy = v — S RO 2 T Ol O R A xR Mfo - ge . =
NHFTNTLWETH S,

Bkl lll, HEATREOBUERH AN 2B X2 BT 0H) —F—DFfEIED
FTOTHY., EEMIIERZIZ N bBEAAARICOEERFET LM — 57— 351

8) PNENF, 455 kWL [m 2 3 A Gl ~ 3 X COL WAL S DI & ~~] (2020) https://www.
gender.go.jp/about_danjo/basic_plans/5th/index.html (2021 4E 10 HE:s) .
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T2500, ik Lz MADELEIIZEEN LV, B —F—12RQL721T
ETIR%L W) = EEASICEDIMEYHSOF TR A, FHIL, ¥
L —DOMEERRRTELERDH LD TIE VD, B, 0L i) — &=
Wz HZERMFEL2V, BRI, BHFRLUMIRE D) —F— L LTER SN TWLZ L
YL, TODIWE T IHEE2ZLZONDEIEBL 72\,
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SMHS

REZ (BOEXZEYVI VY- - UY—F - SATSURRE)

#E% [Gendered Innovations|
202147 H 3 H (4)
FMN: Londa Schiebinger (A% ¥ 74 — KR - #¥%2)
PN FAT (B R EE AR A HE R LA B - S AN = T HEE R )

A O #2313 [Gendered Innovations] &W9) 7 —< T, 2 ADFEMIZFEE W2
7Znice B2 NidZEheih, BORZIILOETAREmOEIZE, HA -7 72
HELZZWDHMAZRILTLIZEE ST FAAT VY ETH STz,

1 ANHDO & ¥, Londa Schiebinger #d21d, FXIZ [R5 —] nHOE
—NETH L, BEEMETERQ TR 72HWIRB LTI 2, BIROBFERERE, T
R EOMEBFHEL L TEW DX, 20 [Gendered Innovations| (ME7ZEMFZEI123E
OLEMT R Th b,

Schiebinger #¥#212 & % 60 S E D X, Gendered Innovations D AFS5 5 4G
Folze WOROBUF R RFIE, #ETHEICDL>THEREFRZHEZD D 3 DD
W7 70— F 2l oTE TV, 1 2HIZ[HOMEMR] (Fix the Numbers) T, £+ -
THEFBICBIL LML TIETH D, 2 O0HIF[HIEDR ] (Fix the Insti-
tutions) & LT, MMOBELHEAMYMEZ L, 3 OHIX [HH#EOTHHE] (Fix the
Knowledge) . 2F) V= 05— a7 e e L TRHEORELRMTLILTH S,

COLHEEIOEEIE. FIC3OHO [ HMHEOBMHRE] 2.0 B L 72,
2020 FE DB, I -0 SOFRERERIIMITEIZ BT 5D =y = EOMALIZID) A
16 ® 72, Schiebinger HIZ X HE M B L ERER L EDO B X Z 1T %55, [Gendered
Innovations| OEZEMAFHMH L7z WEEZEHLMRIIMESTZBEN T, R8T
D RBP BEOEEE ., GBI LTHRIN)I D, TOD, Jrr¥—%
HilkTHZENRET, P LIELIWIEZTT9) 2 L% [Gendered Innovations]
DHFERTH 5o

[Gendered Innovations] @OHMIZEMAIIZE ) & FH#MEE Hif i % 4= 2> LTk %2
DffifE xRS AL, HEO=—XE U ENMEEAHER T2 L. ZLTHL
WTA TS TRUERE - HMTORFE T Y A AMELER TS L) 3D12H 5,
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L2 L. Google 72 & D F B % 1@ L C Schiebinger ZIZ /R L T N2 LI, &
DT Ty NTF—LPR—ETETCLE) &, B BIETER2WILLH S, Google Fil
R AT EREIE, BICBEOTF—FICEOSWTIL—Z 07 22T Tnh, BEHL
BWEFELTLEINATADB VAT LA AT, BEHTE LD TRREDLD S,
CHLTHFRLHFOMFRRIBEGED VL 0y —KEIZESWTTETEY, /22
DY 2T —HEEEFEELTHLBDIZR D,

T/ ALRNNY A DVAT AN 2 =% E) AT TR {. ARDA
Wzl )W) P SMETH L, FIZITEFZDTETRAITTHECT - #2275
FEDHICIEBLEND), UL ERICESoTHILEAAEDNENT S, THILHENE
HOBAFERCHIRICL B ERIT T,

Schiebinger #IZX1INI20. P ADOHERLZEBLLALThO2) R T WEHH L 724
SAHY FIF T, [Gendered Innovations] OWLZEMEEZND L7261 5 ffifiE % 5 -
720 W1%121%. [Gendered Innovations| % < ABUR D EEIZOWTH M/ LTz,
IR 4 O FEAAR I R MERE DR AT SHOIITRFIC LAV vy —HkE ) X 2T
L AA L EZEMEZ G L 72. Schiebinger BIZA R L2 L9112, $TICTV =%
—OEYEHR LU L, BELTCEINETOHRICIEEIRN V. Tl
Vx T EDCEME T, I EALAE D STV TH A,

BEINEDLy v aryTiE, 30 7REOKHMEZLSTEY, 10 DL EOEMAHREIL .
56 B R A ATT & 720 BT Schiebinger #IZ O HH 20 2 FE R - M5t 72
FTE%R SRETORFERER, LEREOTHTY 2 vy —HEPRIELTY
LDty RERERERBEBEOMEEZEZ L)L To@EmbREINT V5,
T MV AV 2 ESRRTREIN 2 MO WE, BB LA T AZWRIC
KoL ek, #llEF L Schiebinger FIZ O RN L DITKEHIRENLDTH o7z, i
HEOSKMIL, FHEHAE T GRL O 4 MCHIBRE AR E 1T 720

CHZHRWT 2 NHO B E, EORAT R, E 7553 AR5 Bl 2 B
HWHEORBELLT, BEFEORBREBAENQNTBON S, #i#ElL, Schiebinger # %L
WIS L 256, 4, ¥z — O st R oOFRF i 22 2 % : Gendered Innova-
tions DEFELERNR | LVIHIFL ML TH o7z,

EDKIZEUDOBXEZE) DS, Yo ry—I1CMb b 15 OFEFINZE TEAG %3
LT/ AR —PZAVF - OIRBERERLEREWEHE 2L, Z0HIIb2
NG ITTFA—IZE AR TH o720 SHIZ Schiebinger % O IHE N LMV AWV 7R
5. Gender Summit OFfEzHP oLy v ariZAo7z,
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ANawNodIANa |

Why Gendered Innovations?
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methods of sex,
gender, and
intersectional
analysis to create

Chronic Pain: new knowledge.
Analyzing How Sex

Analyzing Sex and Gender Interact Machine Learning

A% v 7+ —F K% Gendered Innovations & — 24— https://genderedinnovations.stanford.edu/ £ ¥

EARICEBE, HARIZ 2017 4£0 5 HIZ Gender Summit O EZD, 7T
EVHBENSRFEFM DA ) RN— a v EEE ORI RS BEOER RS LT
Wizo ZOHIYHFEN/- MR O Funding Agency (28359 =¥ — 47 a—3)L
LEa—bED, Yoy —HEOEANIFKEICAHERL T A= 71 O EbIHERIL S,
7= OWALIZ BT AR A ) R—Y a v BIRET LD E R 572,

CNOEEFZTELRIZ. HRICBITLMELYERLW7ER 3 & L W5 4105
BRHEAE AL > TRRDOMOL) & L7z BIAEDOTLEGSNR ST 777427
NOIBEE L RPFUC BT AL EOILE, BREOFENHEBICASN L EELRE, BLKH
7K EADRENTFELELOD, YV vy =D RER RO HEL R R TV,

HEOMDITED T, HEKRFEZRBOLEEHEGEZICLE) — ¥ — O 2Bk -
HEM o7, SHICHBILE TR, HMHABORRE 1 >OE L LTRY EIT,
HIREMLCSEDH L2002k To AN OBFEOMLT, MEORZ F A% b LN
REPER R LTz L ROBEERSF L GRLOYA PTHETLI LA TE S,

Gendered Innovations £\, —HHFEN L L AD BV EEL, H#HIOH4I1I2L5
GHNRTVIEA, EELEMABNTEZOERSPLIeboTE, 612, HlHEL
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VIURKIOL(BREIIVI-)

HIRE 20214 6 H 25 H (4) 12:45-15:15

AR EEHOBEL A R RAE R B SR b SRR R
NSO S 2l R KRR H A JE R Bd%
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&Y Zoom 12X B4 T4 VB
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YYRIYL IFERCBY Y 2 VX — DB 6 /25 e
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XEHOTOS S A
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13:20-13:50 4&£GBRICHEITZSIVFI—0ORA
13:50-14:20 IRITHEHZDz F—DORA

14:25-15:15 RRULT4RAvay

KRR b - RARYR MUSADFR, BEKFE
REFOWMEZHERATEE LA,

s EBMEOEFES 2a—FITH>TLET,

*BMEICKSRE - BFRIRLELET,
(RR MIEERAICHEEZLTEYEY)




BE2 JURYIL(RFEEDIH4-)EIH

EE - -EFICHIIDIIVI-LHEDRE
—HESEAREDILIEDLS

Bl (FEEXRFZFRZREFRIFATHIESARZZEHR
RRERAFAZREFZRAAFLHERARZEHR)

1. 1BLoIC

Yxv#— (Gender) &I13BME, LHETHHZLIZEDEED LN EI LI
O, M (Sex) LIIHLMANEE. L HHNEZOEELIZVES LW
(A2 —kvIR) THIEPXHETLIEYMTNLRBOBHLIRE T, B - EFIC
BUIAY = HIIL OB ARRSN., ERICXHISNTHWONE Z L1370,
EBRICE P TALNLEEDIZEALFZRTFPEEGETL720, BRICBITLEVEZH
LBK, Vv =B BRSO MHICERNTZ2ORXABHL . Y y— D5
FAERR, BFENE, EE), AN ARBEREEICBIIATEEAELREIL, &
HBOFERIE RS, HETER, BRI T30HE., 2l IcBioEwz 4t
L)%, LA L. TOEVOMRETIIH SN EE DR 7 S EYF N2 O #
WHKESHEGLTCWAIREN DS H 5. BlzZIE. TET 2 xT4 v 7 ZiEiEEE LT
BRESNDIBBRTVUEEEICEET L ZEEET. T3, BRAVEYRZDOZ
R, TRICHABIETFHOFEI., MBI RIZL., FEEEOHLOENEE
AL TWBZEBHEEND Vs R TIIMHILIBRNRHED S TER - EFEIZBITLY
T EOHEIIOWTORRE R X THT 2.

2. MEEER -EFElR

A - L, BEBICEBICO2DLREABIZOVTHE LD E W Z
2L, AEOTWCHEREBLOFHICHELZTEIETIER - BEETHD, AHYDLL
ZAEW N AT B2 () o, i SUL T 20 5 A 725 E (P x5 —
ZE) OEWZEICEBL, HONCHBLELELNIIECBETLEE, BAEE LR
CCHRMARE THLICENAONLEBRLEIIOWTHELTER L2 ER - EE5E
A1) 2 EEIET, 1957 4EITK T ¥ —F ) A b, Barbara Seaman DD HE % 575
EE 2L TULE, 1975 4, KR TIREORERY hT—2] 25, 1994 4, 7 X
) AMERESF (FDA) IO R IZOWTHZE 45 Office on Women's Health

1) Mauvais-Jarvis F, et al. Sex and gender: modifiers of health, disease, and medicine. Lancet.
2020; 396: 565-82.
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(OWH) »alEESNL%E, KREZHOGIIHEARR - B35 RLTE .

AFTIEL 1999 45, 8 47 MIHA LIRS T [ O E O KR B2 & ik 5
Bl OTF =< TY R TLADPEMESIL, 2003 4, [HEER - HEEEAEE] O
SMANFEFEL L T DR, 2008 4F L [ HAMRRES - BRFER | RS L% E, thERERE -
ESDPRANRELDDOH Do KIFANOWAEEN - EFRADLEE IR EF X (B
TSRS S R BE R BB TH Y RO B M T A B 47 95 T, 2010 48, 18
BREFHEIIC B M ERERICEHT LA T4 V] PERENT WD, FEHEDPHMES
B HALER IR IZ BV TiE, 2005 4B, LSRR 2 EAEE VO BAPOME $265 LT
HAEAL S WA O BT IS TTHAL SRR IS BT A EE S EHEES ] R L7,
BETIRIASAE LML L2 THE—R, SN TEB), S4ETITHHZER 72,

3. HILBPAICH TEMEE

RINZBITBIERDEE 1 ALIZEEFT A (FA) THY. £ 100 HAZ#ER /703
MWAZRB L, FI38 TTADFHBHRATEL 2>oT Wb, ENAICBITHBLIILREE
¥ 1.35, SELCHT 1.39, 65 Ll LoBER & 8 HE Hd b, EHVHEMETL
LA A (2021 SEF M) OFATERIRESEA D L. K (156,700, 45 160), H
(130,500, # 2 fir) . BEf& (44,000, %5 6 7). ATl (39,800, 25 7 f) . £3# (26,600,
1140, Ho o - 8% (23,400, 45 14 fn) L7&b, SEEKEAL L. KB (53,800,
g240). B (42,000, % 3147). B (37,600, % 4 fi). BFH& (23,900, £ 5 f7).
fRo S - fBE (18,100, #5 6 7). &8 (11,100, %5 10 fir) &, HATARIZIZHELER
DAKE DT ICEE R ELEDLZENbRE Y,

Brltizmedbors, BEKTAE (4.84). H (2.23). #THE (2.06). K (1.31).
FEo 5 - JAEE (1.14) . BERE (1.06). JEC#C & (4.29) . H (1.86). AFli& (1.82),
KB (1.14). B - B (1.06) . FElE (1.00) &2, WIFNIZBWTHABEIIH L
HoEWSHEZETH), B, FEIHS»IZHEIIL V., —F, BEKICHEIETH
DBPLLHAHLESNTETFTLTHEY . BHITHEY LT LLMEIZBN IV EVIRHERICD
AN D ZIEEEEREREANOINEE Vo 2 DSA DL FE D AR 5
T BABOAT —VOEVREEANDT 7L ADO LR T SO 7 i b B 5
LCWRIREED S %

BADFEIITEETFORRERIIIMAZ. DNADAF LR A b 562X S
BETFOLED 2 ATA v I BRENHGLTVDLI LD oT W5, X Jeffi

2) EIWFZER RSB NE LA TIZE L v & — . SAEHRY —E A, A EFFH http://ganjoho.jp/reg_stat/
statistics/stat/short_pred.html (accessed: 20214510 H 1 H).
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RFoOH 7Ty b X O ONEEILZBNTED, 1207 LIVERIC LS H
BERELZM )LD TELZ LN LU THAILRBE LI VEBTH 2T RUEDLDH 5,
Escape from X-Inactivation Tumor-Suppressor (EXITS) #fz 7 % [6 % ¢ 54 72
. Dunford A 513 21 SAME 4,126 A (f#E, B, K. Bz &) oxrv—
LIRENTHAT o720 P e R SIS DAL 0 X e tafhsili (1 783 D 5 5 6 18 (ATRX,
CNKSR2, DDX3X, KDM5C, KDM6A, MAGEC3) 2B W THMETIY & i ot
BEFER AR A Oz, —H, WA B L OB E J R H I O E % T 18,055 I B
WTId, FERNEEBEOLLDOE—2bBORD» 572 Y ZOKREIL, EXIST #iET
DEIEDBAC BT EMEEFEARLTWAZ L2 RIELTEY., ZOLEROAEIZX
DA DEWFERT TEALE LT %ATH) TETHADOHRREY, LT, EabE
IO DL EEEEZ RL TV 5,

WARVEY (ZANTT Y, TaFA7ay, 7yFaryzE) & 1B, FEk.
G, RIVZARICBUZDADFE, BHEERICEELZEHEZRLTVS, HILELC
T AMaTF L7 — (ER) av BAHEJLTVWEIT LN, TAMIT YEOMK
VEVPTHALEDPADSA, BEERICOMG LTV LIREMENH 5. KHEIZBW T,
PR R ORIV E L W TS, AEMRAA (4 v X (OR) 0.62 (0.45-0.85)) . A
LA A (OR 0.57 (0.39-0.830)) . H4%A (OR 0.61 (0.50-0.74)) DIFEHE) A7
AEBICEY EETVAEVIEZETELASHT WS Yy UTICABDABIAZH
WZHEEVAZEWERLVEY, ZOLETY—OGIZOVWTOHREZRT,

BRI DEADF L CEBPANTR P EEDBA LR ANG PN LD, RFTIEH
9 HARFLEEDATH D, EBHFAD 97.6%5° 50 L ETHY, LHEIZBWTIEH
BBICIFEALOEE5ATD, RFEESAO) A7 WFIZEE, 7))V 3 — )V
EY. BEOBEBMALLRETHY), BEEOH LM AD)A21E OR 2.6 (1.5-4.6). 7
WA= VEITLEAD) A71L OR 4.2 (2.2-8.1), £¥. HFEOEIALTH 5 MHA
DYAZIE OR1.6(1.0-2.3) LHEENTWVE Y, TLVa— VORI TELLT LT VT
CRNERALT 5 2 B 7 )V 7 e FEKFERS (ALDH2) 1I2I3& 5 TF28 (rs671) HFTE
L. BAERKREREASE (ALDH2*1/51) IZHELT, ~A7ra#Eak ((1/°2) T 1/16
FEIEEIRT L, ZRAKERAMAK (*2/°2) OFHZZIZE¥aThb, HEAD

3) Dunford A, et al. Tumor-suppressor genes that escape from X-inactivation contribute to cancer
sex bias. Nat Genet. 2017;49:10-6.

4) Brusselaers N, et al. Menopausal hormone therapy and the risk of esophageal and gastric can-
cer. Int J Cancer. 2017;140:1693-9.

5) Engel LS, et al. Population attributable risks of esophageal and gastric cancers. J Natl Cancer
Inst. 2003;95:1404-13.
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SRVEEE X, *1/°1 %% 50% 58, *1/°2 A% 40%59. *2/"2 5% HHETHY . *2/*2 Ti&
KA EOHIBETHR G ARDO 72O IR X EHTH DA, *1/°2 Tldd HFEED K
BERTRETH), BEOHKIETHoTHT N VT RO GBI ENERNICEE TS
LT IR AT b, BIETERMEZHEZS M CHANL LR TH L. [ 7
Ty IRn (E=vay 71 MEEOVEORIECREL, EELH - &K - 8
BIRA - ERAY) ] OFBEEMZTAZET, BEFEMEHEETHILIEITHETS
%o BInFZH (rs671 (ALDH2)) ORI L2 B ER T LEAA D OR 5 3.58.
V334 TIRIEIFETH LI EPORBERZ N LIV AIITENFHLMEZIIZEA
ERELTWRWIED DD L, EREFEIHL TV VAR EESAMIEHE (EC-
GI-10) IZER aziifllEMIETT I=A N 28595 L MEHEEAMZ S5 ER %
SRS TT7 T=A M2 592 LM e dE S 7z ALRFF Atk a 7z
Mea Cld. 41%%° ER a bk B R LR AL 98%AY ER Bt & & 1 1 25A
ThHhYFEHABEIERZIRON D o7 EHRLMETER alaED A LBEEIAD

FHRIGEWIZRAON 057205, ER BB S AIZBEESAICHRAEBIZTEIART
HolZENREENT VD Y,

BRI 250 1 THAEPAICBNTD 50 U EOEAED 96.7% % 5o, LD
IEEALIIHRBORENATH S, BDVADIE, FEEEREIIZ, 1983 FIZFER 3N,
John Robin Warren & Barry James Marshall % 2005 4E12 /) — )V RS A FE
ZBELIZIETHEARA) Iy =Y E (HP) 2RSS LTw5b, HP D%
GeFRITNRAE S L L7z gE ClEtE #2137 < (OR1.03 (0.91-1.17) ) . HAZXF G & L7
MR TEBEULFEEISEHELOO/H727 OR1.16 (1.11-1.21) THH. HAHAILZBIT
BLRBEROBLOENE HP OBBEENSHATLI LI TERVT, [T v M4 5 H
MNNG (B3 AME) 2HE5TH2EEBWETNVICBWTZA MY v E2FGHLTE
AL ETUEBRDENADRIZSNT-Z L (88% (21/24) — 68% (13/19) (A b
07 v H5) 0 33% (8/24) (£8Y)). MET v FTIIEBZL RIS RSN h o722 8 (0
% (0/21)) i ENTWS Y, ER a. ER S MEBAMBEKISTA-Z A OY Y
OB IEIIHI RN RIE, ER a 7 ¥ ¥ T=AM, ER 7 ¥ T=A MG T TOMER SN

6) Zuguchi M, et al. Estrogen receptor a and f in esophageal squamous cell carcinoma. Cancer
Sci. 2012;103:1348-55.

7) de Martel C, Parsonnet J. Helicobacter pylori infection and gender: a meta-analysis of popula-
tion-based prevalence surveys. Dig Dis Sci. 2006;51:2292-301.

8) Furukawa H, et al. Effect of sex hormones on the experimental induction of cancer in rat stom-
ach - a preliminary study. Digestion. 1982;23:151-5.
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2 ENDH, WTNOZEERENLTLREENL DRSNS Y, — ., 7RO
FrLv 7y — (AR) OREIESAMIBKIC AR R FE2 bl B S5 &My
JHEEAYTTHEL . AR OEFEBBE PAMBMRIC AR EIZF D shRNAT/ v o8 7055
AR RE MR T L7z Z &y £ oMifatgifid CCRK 2/ LW/l e snT
W3 10

INHLOERIZ, BWARVEYOLFEOALRLT, TOL YT Y —DLERELMKL
THADFE, BEER, TLTTFREZEIZTCWLENSHLILERLT WS, £
FH M (AR LI NALZZWHRTFPEERER) BB, B0AICB A%
FEEL TS EIEEZIL, BER2HIROEREZMIES AN, R
i BIZITEEDP A BPACBILBUOREREZLEEABEE T CIUERSE5 2
ERTEDPB LNV,

4. BHYIC

HALZR A, IS, BEPA. BPAOREE - FLCELLEIIIHS R MEEDFE
DOENLELDOD, TNDREILTLHDONRIEZMELLELR ST WV R - FETHRK
W BIREER BT AARA Y ME —KTFB (BT kT (RIS .
3P (F5ERE) . G (B, AEFRLRL) ., HEWREE (BER~OT7 1A
DLRTERE), Ehli, BREEFEUMOERN (ML —= 7 any). Ehi - BEH
R (LHEMICE TLOWnhE) el ATFAET S, MELZERLCER - E¥
EERZEERLTWCZETHERZIIBILRAE - FEUESLTHERBOECERETL0
A O, BWAOBEMAERTY . B ICIEBOTERICOBRA>T b D L Ebh b,
MEER - EFEOHADOREENELZV,

9) Kim M]J, et al. Effects of 17 § -estradiol and estrogen receptor antagonists on the proliferation of
gastric cancer cell lines. J Gastric Cancer 2013;13:172-8.

10) Wang R, et al. Androgen Receptor Promotes Gastric Carcinogenesis via Upregulating Cell Cy-
cle-Related Kinase Expression. ] Cancer 2019; 10: 4178-88.
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ECoIC
Haftrlid, GO AT HBETL-00FMTH L, SRS VRY
A [RFIIBIFLEY 20 E THEm - b etk ELTERSNS [V
=] BEETHoT, BIHEMBFOMBEP TR M S OEEY DL
ClEy ABEIZRZLEERPHAMEZFR D, 20O, INLDEEYIZENTY
TUY—] RERTHILEESTIE RV, —H. BERN. EMFN M THL [y s
AN LT AEGR I Lo CZEORD L ER S H ORI NTE [V
yy—] L[ty rA) &, AHOME, LWIBRTELITBMELIERTH), HWIC
FHHICBEBRLTWS, LoTC, NN OEEYOHEOR Y EE RS L2 LT, A
OUWEEZDLIZODH L CHEZRBETEL2L LNV, ZOL)IHH, RFETIX
NHEREZDETEREFERPRLEEYELT, APEMETLRHEOME, I
HIZESoTREDTEHBEOA T = A LZF O b L RHEN AR E N5,

1. £EHOH

HEUWAETEEITIZLDEEWIE, FAE AR, L) 2 HHEOWZ D, 7z A
REOEMEIW 2 TR BRI THLRERR. MWL H L, HMEE
i, W E RS R I A AT M AR TN T B aA N %, BRI
BEBEEORCEW L, BHTRELBE )T v AR, BB S bRIT UL,
THRERTIEIITER V. SOXHIRVAZEELTL 4B, AEAGEAMEL 01 F
SNTELDRTILIZA ) Ho ZTOBTFHHD 05, HHRBHD 1205, FIHEEH
WCEDVALZBIZM LMD XY v MS, BUAHOIA M2 EHLZ05, LWn)bo
Thb, BBIIYNTFOLHC, EUAETLEEYTHZIZ500boT, KZHII
DOFEEETLAEEY VL, IVNTFEEONFRIEEERELIFEN S, £2H
G F AN, ZAEIDROIEAADPEFIN DI AT LEFED, BHEBWICBVTH, M
RMCHRFE R & CHAETEDPHERIN TV D, BAAIIEWEEMO —HETIEH 575,
HEEYOMFLRETE, FAEETLIZODICLTLEF AL XA, &) 2 HEOM
WUZEL DT TIE R NEH 72,
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2. ¥M0OYa3uYauNIOMN

TR I NFREEIEWEERE B ALY )RR L2208 TED, —H T,
AR B OMRE TIEbNT WA F A0 a7 Y a1 T (Drosophila melan-
ogaster) EWI)RHII, FREAADKETLAMEAIETCORTHEEETDL, XS
NET, 2OXFATTL a3V auNIOFANARIRKETLHEINCET D [REWHK] L
NP EEHo7aI 2= —2 a O EREZIZE LT 72 (Kamikouchi et al.,
2009 L) COBRIIBVWTIE, FAPREREFEL . ARAIZNEEATEHT 5.
EVOMERMEHE DS EAE T D, ZXTIIRHIE, FA0Y a3V avNTOTEHO
MAZRBNT 50

FFIEMERED L AZ RS Do 72HDX) HHILEIZ, TDOIEEREICBWT,
AFEBR O O EDOMBB T O TR T Do MR BAED XX (X Fetufhkh 2 K) T
HIFTAZA, XY (X etk Y REEPLIART D) THNEFALELRLZDTHL, €
LTZEDH%, BRSO WENLERVES ZMALT M ao-a2g 0k sit
LTw< (HA, 2019 —F TREEMWRVEY 28729, Z O E# I k
EIND, FATTavTauNnidREahzEL, TOMRAEDLED XX 2L XA,
XY e FALb, COWREIZBNTE, Y OB EELELT. X foakew
PO HBOME RO TNDL, TDD, AAOMILIZBWT, EDORIET
BALHOT T Y MIEOVR O X ek Bk 5L, € OMAIC k3 2 MK
PETA AN B,

1970 A2, A 74NV =T THRHRFAORHIS L2 —F7 - X —flf13,
DI BFAuTarTayNTo [T A7) lEEFE ST, FADORELTEIAS,
e H RO DTS THIE SN TV D0 %222X1EH7: (Hotta & Benzer, 1976), Z
DFERPEL R, ZNLE, SA 0L ayVavnNTeliorz, FTEIO M2 % filH
THLLADBBADPTONTE, AT, FTFHEEFEV), EEOMBEEZ T
THRIETERBAABECTEZHLWFELAVC FEOMBEHRO ST B2 #
MBI oTWwD, 201142, AL KRS (BEOFTE I Z1EHCBE M) ol
TR LS ORFIFEF — 2 0E, KD 5 O 18 e o 17 B % ) 8§ % T3k 2 BUsE LT,
FADKEATEN 2 FAIE S AR BEX FE O MM NE e 2 22 2 1k o 7 (Kohatsu, Kogane-
zawa & Yamamoto, 2011) . COMEEMAZEEEZ N BINEEILL 724 Ald. X AD W
RETCHREBERERTHOLOTH D, TNOHDOMIZH, FAADITE % HIH 2 4
R EE R, W A ADATEY % Hl 32 MR TEDS, Mo TRO» o TET W5,
COE)EFATL ay TV auNTONIEE BT, [TEHOMEELEABTINO L ADS
fEIH s> DdH %,
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3. HRMZAFICHIZIHENERS

FROIHIBFTHOMEEMHIETLLETIE. FREXZAOWM T2 H-oTEBREZTLE
DLV RITH D LA LIIIZEE B L 35 MR, LIFIZN 2R Tz B W
T AT LLEDEZH I TIE LD 27259 TH b,

WRER A TR, BIEERALEFAO Y a YV ayNTIiImAT, L AMIZE
WIS R OB (AR E) REAEEFoIELIThNTVwD, TUCH
LT, 2019 4EI2 ) —AA —AF Y REFEDL Ny H - ¥y Ax —llit)s, BINEHRERK
REFALAFETHE L2, Z212E, MBERFS B TRESNIMARLDEL T
. AREPYPEBRIHEDNT W, EHE SN TS (Shansky, 2019). 20k
RIFFEDHESN I, BRI RO O MEHZE IR T DER DL, —F T,
BLOWATRTEEED, N—=F UV VRO REBERLWAEFOVR S L, i By
L726T b oTETVD, FADHD L AZRIHTLZ17TlE, L) %M
EZOHLBPRIIEHETE RV, FITEEIR. EBRTHHATLIBWOEN N T 2%
WIESA720, KEOETHEVZRAT (NIH) Z& T, 9255 2 M 1 5 o8
REDDLIEERMIREICEF LT D, SHIHER ST HICBILH -2 THD.,
FLWRERICOL D DIHMERDTHH ) FELFMRIC, BHEEMIRICBLTYL, Sk
MDHEHEIT A ) N= a s B EARTIITTH L,

(&£

Kamikouchi A, Inagaki HK, Effertz T, Fiala A, Hendrich O, Gopfert MC, Ito K (2009), The neural
basis of Drosophila gravity sensing and hearing. Nature, 458, 165-171.

Mg (2019), #7250 EHAPTHEOARERE LM ] — @1, ISBN978-4-910389-06-6.

Hotta Y & Benzer S (1976), Courtship in Drosophila mosaics: sex-specific foci for sequential action
patterns. Proc. Natl. Acad. Sci. USA, 73 (11) 4154-4158; https://doi.org/10.1073/pnas.73.11.4154.
Kohatsu S, Koganezawa M, Yamamoto D (2011), Female contact activates male-specific interneu-

rons that trigger stereotypic courtship behavior in Drosophila. Neuron, 69, 498-508.
Shansky RM (2019), Are hormones a “female problem” for animal research? Science, 364 (6443),
825-826.
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1. lELoic

2021 4F 3 AICBIRPLE SN728 6 SRR - 4/ ~N—> 3 Y FHl Y i THfED
FAN= FADMRR Y 20— F - A 7 _R—=2 a VAT, I8EH L &0 K
W REHOE LG ED D L EH 12, BRFFROBEBITRE~NO O HES
EPRCIRRLZITHE 552 8T WAENIBIFHEEMN L HOHNF 2L LT
FRRENTWA, 7222 T Yo vy =K A/ R=arkid [BEEeifiict
OB EEANY AL ZLIZLoTRIMEN A A /) R=2ay] LE3NTWwh,

B IS WA § 5 ) MADFFHIBE SN TALVY, BLOFEx2 B2 KD 5
EAICIITEFE IV R L A2 8080 o7, B2, TR0 HTIE, BHICBE
SEBRRTIGTOREIICTH2E N D H07h0, FESE FEICBITA74—V T —
B TELON, L TELWHWZE R TE500, REDFERIPL TS AR,
FAN= TAMEOREN BN E R K S>TWAL I LHIR Y ZT5, L7z > Tl 4R
TlE. Equality 225 Equity N&E W o2 B ORIz RO 5RO L HrN b L)1
olze TOEHLHT, MEZRIEIHEHLTI / RX=a VAl E W) HIZ ZR T
BHEVIHEZFHIE, HWBENACZTANONR T VOTIE RN LEETWD,

VIV H—=F A/ N=2ayOEFIAY Yy T7+—FRoary - v —E U H—#&%I2
FoTREENY, ZOHIT B, By, L5, REOSHITEIZ Web R
FEOLNTWD Y, WESHIC Lo THIR R IBIC DR 4% ¥ — bV MREFHNI% LT
728, F=ZVEIRO L) R HESELEIC BT, FIITEIRICIEEEE ] LR
LBBETHLEVSTZIERONAT A% IEIE LB, BIWEBRTEADOAER R ET
HIERIFEIETAHIEICEST, Vov¥—  NATADLVAIRICE 7267 &%, K
G DRTWElE L TIKGIHENT WS, — ., V=¥ —F - 4/ RX—=2 3 Tid,
HERBEEEDPOES LN RZI1EE, DRV TWEEB DRI F O H»rN S,

1) WK 55 6 BB 304l - 4 7 X—3 3 VB RFH, https://www8.cao.go.jp/cstp/kihonkeikaku/in-
dex6.html (2021 4E 9 H 1 HREE) .

2) L. Schiebinger. /NIEEFIHR : HRFIF, EF, TEICBIFLV 05— N4/ RX=ar, FMo@),
22 (11). p.12-17 (2017).

3) L. Schiebinger:Gendered Innovations, http://genderedinnovations.stanford.edu/index.html (2021
EOHIHBEE).
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EFFER LF2EMELTBY, BRI ESEHG R IEE T s L72RE
WAL 3SR, HEALERSE A0S A BB IRAE 5 HET 2 MO . & 5\ IdfEH
FEABEE VA2 VT D005 HERRRERT>TE LY SROEEDIXHEE D
Sididbmv, BEOY 7 I4F - TuzIERD LICAE T HZM SIS
HEML 7O ZAORBETHY, —H, Yo —F - A/ R=Ta O EI D, D
SBWABOLIIEZOND, LPLEDNDL, Y—ErT—#HBENFLO THR 5
BBl L RTALE, EHEORBEPOOIBTELHENH 572720, LT TIE
ZNHEMIA LIz,

2. [KIRE] (L3 1 4—DEA

VB U —HIEZD Web ¥4 FTld, T 7UHFHBEENZBWTKA ¥ 7T OEAFIMEE
SR RSIMBIZE - 791 VB ANSNZBID A ENT WD, iHFRTIZiER
T2 IR AN Ko TER 180 TADF /2 EA ST LT 5 EFRESINTED ., SDGs
(Sustainable development goals. FEfit TREZRFFEHIE) ICBWTHHE 6 [Z &%
KEMLEZWHRPIZ] PREINTVDE, TNHLOEEZLNRIZITR T VOIXL
TETHY, FETICh. BUELIVSZWEOT D, BELKEHRLIZODIHEENICIZEL LD
B L N2 BER L TWAIERHESNTVL, Stz i, £a332=271—-128
WCIEEHWEDH KA V7 7% BT 5720D0HMAEELTWLEV)ZETH), TD
MAEEMTERTAZLI2EoT EERO L WEIED LV IKA 7 T O BEAGH AT
BUDRHLENIZETH D, ANTIETa—F ¥ —FHFAL L EVIAEZFIZEoT il
RoOSINBIE I Lo TR E AR 2 7255560 0T REZ2 K FH L & BRIC 1A 72 50D 4
BBERENTVD YD, ZNHICESIIY 2y — DR EAZI) AN HATH 5
EHET b2 ) R T,

5513, 20162018 4E12, wL—3 7 - SN VINTHELZZR—F 94 MLIRICE S
KA KEHGIZOWT, BMORFRLEEE NGO &4k12, ZofifEsie BimR
FOEBEERLZED DD YT RIEE 2014 1A Y RASTAHFLOEEF > 3

4) FrTmg . WM —— R AR R A B i IR B g U8 Rk, pr TR mrze s, iRy, 11 (12).
p.54-55 (2019).

5) FEWM, FERE : 7a—F v —T¥ 1
Bispaxik. 40 (4). 112-116 (2017).

6) I THEA,: L= TICBITLR—F A MREZFESA MR TR TERGLEO S ZIZ.
W-bridge 71 ¥ =7 b 2016 4 E #Hi5. http://www.w-bridge.jp/prj/pdf/no9/prj03.pdf (202149 H 1
HEE) .

7) BT THEE2 L= TS BT AR REZR R — 9 A MRS IS 7o ek BAE . W-bridge 703 =
7 8 2017 FEE#RE. http:/www.w-bridge.jp/prj/pdf/nol0/prj05_2nd.pdf (2021459 A 1 HHEE).
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FIVRXLDEZFIZE>TM LA ELL VI AEZZOF MM TLI L2800,

HEOAR—FH 4 bohERT LY 2IEESE 7228 1HE %L OTH), L
— 7 TIXBRBEHH O W 2\ /N FT ELEE (L AN D A SR ER T ISR — F 51 N % FLIE
LIz LI K B RBEHRMBECTH o720 R—F P A PRI T VIV 20 ERD
WATHY, IRAELLTRECOMP T THLMILEA T % G720, MEXKEL-
DY EFHEL L WIHEIE. SRS RIF OO TR HE N, BRLE IR ND
BERELZD-09, /o, ZOMBFIZIILERH LV AFELEBLZE I LA D
D, TNOLDSHITTHRZEG| R TIRBEND L. FEBEITKA DB MMAEIZ A 72B
WX, B0 —HRB T - FCEbN BRI AN Rz o, &
ZZOMEF 7 CThhorz [IEMRER] YEFEHRIELT @Y 2 0E] 2R%E
TH2DIZ, BIERWMNNC B2 HEECRREZTRL T -V NREZITo72, 72
B NGO LM THREADT 7 — MEBIC Lo CEMERERE R 57200 F
Ba®EEL, SNS, A —Fv 7L, BT LEREZHMLT, FHEHEREIAH
Bl 512, TRICEHLZE>TL5) 720 DHITRFE TO R, ARG E
RELFERMLIz, BHMHFAEORR, RRPHBLEITL2RHHRILFRHERII/IE T
IS5 TE ST, oI BORRL B HEE Vo7 B2l 5 1 Tt 2 & Ak
RTEZ LI, RERPETH 72,

—HOEEZ B LKL, L= T LR, 2SNV R, BB NGO ©
&% ECONights D EDHMIZBNTL, LEDPFFEIZBLCITEB L CWwizbwnw) Lk
THhb(BHE]), TRANOT7 = MREOREIZEH LTS KO Bz,
EERD 62% % HD Tz, TOMEM, TRLbLKBEEIIIBED T AL O |2 IR IL
THDFH P EAEVIBRIZ, FAN—2 TAHEEICEHTET 07— THIRBOHLN
bo UFHTHY s MI2EMEV)EHICTHo72A, HEOHIC AT 17 TR EiF
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LENBIEIEDORELEENEITONDIX, BTG E L -2 72602 H
S/272OTHLEKE LTV,

3. [EEMMIE| BB 2—DMRA

2015 4E1d Lk > SDGs DI/ 8 g RIS L, FSICEBENOB LA E T -
7ZAETH oA, AFEIX EU LV —FaF—Ta/I-KH v r — I REINI4E
ThbHb, Y—Fay—Ta/3I—-bid, ThFTORBERE - KEHE KEREE]
DY) =T HREEID S, B EEROME AT REZR R BEEH LT, BEDOFR
l/MEL72 TR 2Bl WhIXBRE K2 BB IICHR ) 7o ¢ 89 L A D Bk
Tdhbo EUIZIZHRTA R 2020 EWFIEN BFEFEHFEDOKAAD D 555, v —E v
—HI3Z D Web ¥4 FCTIE, BEDEZR/AMETEETA4 X2 2020 TORY FHIZDOWT
Vr =AY AN R AEHEALTNS Y, OECD @A ICEINIE, EUICBW
TEREYEMIMAFELLTEDL o TV LEEEBEHOHTBIEBEMIZE VoS, JEEFIE
B LCREEYRIIZHED > TV LEE I LR L L LI o TEDHIRE G A
FIEIEoT, BEYEHNET A HMA DY RTAFHORFHIA L TEIENTES
ELTWwh,

AARDOEFEMEERICELTIE, ESQ)TAZNVICRITETWLDO TR W) iF
WRdol2e TNITFSITEAEESE L TOREEYEHLOFEDILELILDOTH,LH L
THIENZ, L2LaAbBOFRERMESEHETL-01E, VI—ARA Y TF VA,
HHNEI T T E VS BADPLEL S, S HTIEEN SIS0 $ 2B #ADNE S
NTBY, FICEHEENOTEHEFIHFTLHOREV, HEEOH NI/
BROMMAEHMERETLETNIE, Voo F— NGO AREZIREE DL EER
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FHIT 2017 £ L0 JST FKRA S AEF O [ Ffe T e et a O FEH | s T3
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