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Let’s talk about sex, gender, and health.
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When we study animals, it is simpler - the differences between males and females are sex differences; they are biological.

When we study humans, there are sex differences AND there are also gender differences which are associated with the social and environmental contexts in which people live.  

Both sex and gender influence health.

In some cases, we know that differences in health are biological in origin. These include cancers in sex-specific organs and sex-linked diseases, such as most forms of hemophilia, which are much more common in males than females.

At the other end of the spectrum, there are likely some health conditions or events that we might be able to categorize as purely gendered, meaning entirely socially created and not biological.  For example, we could discuss or debate whether some forms of violence against women are or are not solely social phenomenon – but we are not going to do that today.

In most cases, when we study human health, we are studying sex AND gender, not sex OR gender. Because humans live in a world with a myriad of life-long gendered expectations and socialization, which overlay inherent biological differences.  

In fact, these have been shown to impact how we perceive and interact with newborns and infants based on their presumed sex.

In the simplest case illustrated here, both sex and gender are treated as dichotomous.  In reality, we recognize that there is more variation all the way down to the genetic level, which ORWH uses to define sex. Individuals who are intersexed (including those who are not XX or XY) and those who are transgender have additional complexity to their health and medical care.  Similarly, some societies have recognized 3 or more genders, and those categories and related life experience likely shape health in complex ways as well.
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To understand the influences of sex and gender on health, we need to consider the levels at which they operate – [click: L] internally from the genome to the individual and [click: R] externally from the individual to the national or even global social and environmental context.

In short, internal biological factors AND external social and environmental factors and contexts shape our lives AND our health.

[click: curved arrows] Almost all aspects of health are influenced by exposures to external and internal factors.

[Click to advance to next slide, which looks the same: audience won’t see any change.]
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These exposures occur across the life course and contribute to differences in health, such as the risk of diabetes, which is higher among girls, even prior to puberty, or rates of autism, which like heart disease, has been defined and understood as a disease of males and is now thought to include previously unrecognized expressions in females.

Dr. Ching-Yi Shieh will be providing more information on trends in the disease burden in women and men right after our morning break. But first, let’s look at some specific examples where sex and gender play important roles in disease outcome and severity.
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Let’s start with lung cancer, the leading cause of cancer death in the U.S.  

Prohibitions against women smoking protected women from lung cancer for many decades. However, as these norms gave way, women’s smoking rates and eventually their lung cancer rates grew.

After smoking was linked to cancer, smoking rates began to decline, but rates decreased more rapidly in men than women. Consequently, lung cancer rates peaked among men in 1984, but did not peak among women until 1998.

Only after smoking rates declined did it become clear that women are at higher risk of lung cancer than men when they are not smokers. In fact, 20% of women with lung cancer are nonsmokers compared to less than 15% of men.

[Click to advance allow references to slide in.]

For decades, gendered social and behavioral patterns masked differences in men’s and women’s cancer risk among nonsmokers.

[Click to advance to next slide.]
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Coronary heart disease is the leading cause of death and disability in the United States. Though rates of coronary heart disease are decreasing, they declined sooner and faster in men than women.

We now know that biology influences men’s and women’s CVD risk.  As Noel Bairey Merz has shown in her work on microvascular disease, which demonstrates that plaque accrues in the smallest vessels of the heart for women, whereas men have higher rates of developing acute blockages.

In terms of social and environmental context, Mark Hayward and colleagues have shown strong gender differences in the relationship between marital biography and cardiovascular risk.  You can think of this as exposure to being married over the adult life course.

For example, Zhang and Hayward (2006) found that women who experienced marital loss had a higher CVD risk in midlife compared to continuously married women, whereas marital loss was not associated with men’s CVD risk.  Emotional distress and socioeconomic status (SES) account for divorced women’s higher CVD risk.

McFarland, Hayward, and Brown (2013) also found that marital exposure was protective of CVD risk for women but not men. They also found that early age at first marriage was associated with chronic inflammation among men but not women. Health behaviors did not explain these associations.

[Click to allow the references to slide in.]

As you can see, the influences of sex and gender are complex.

[Click to advance to next slide, which looks the same: audience won’t see any change.]
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Women’s lifetime risk of Alzheimer’s (1/6) is higher than their risk of breast cancer.

Almost 2/3 of individuals diagnosed with AD are women, due in part to their greater longevity.

Whether and to what extent women are otherwise at greater risk of AD compared to men remains unclear and the findings are mixed.

Genetic research has found a growing number of genes and SNPs that increase risk and progression of AD in women but not men, and some with greater impact in men. Most but not all of the studies finding sex differences link the association to sex hormones, but not always in the expected directions.  Thus, the biological mechanisms are not fully understood.  

Changing epidemiologic patterns for AD among women compared to men also appear to have been influenced by decades of changes in men’s and women’s comparative levels of education and their intellectual lifestyles and their physical activity patterns, all of which are protective against AD, as well as in their smoking behavior, which is associated with increased risk of AD in some studies (especially for men and in late life).

[Click to allow references to slide in.]

Of note, women are also more likely than men to be impacted by Alzheimer’s as unpaid family caregivers, and to lack a caregiver spouse due to a combination of longevity, gender roles and marriage patterns.

[Click to advance to next slide.]
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[First click: words disappear. Second click: circles separate; labels reappear]

As these examples have begun to illustrate, the influences of sex and gender on health are complex.  They are not only additive, they can interact in ways that amplify or confound health effects.

One’s sex can contribute to exposure to and the impact of social factors and contexts. For example, women’s greater longevity exposes them to greater risk of widowhood and poverty in old age, which in turn impact health.  AND, this hazard is exacerbated by the social norms of marrying men who are on average 2 years older.

Similarly, gendered social exposures can also influence exposure to or impact of biology factors on health.  Consider the case of the impact of workplace childcare on men’s and women’s health.  There are many reasons we might expect a stronger exposure and impact on women’s health, but for women workplace childcare can support extended breastfeeding and in so doing lower a woman’s risk of breast cancer.  Workplace childcare will not have the same impact on men’s health.

Consequently, understanding women’s health and the influence of sex and gender on health requires both a clear conceptual model encompassing both types of exposures and impacts, and rigorous methodology and research.
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As these examples have begun to illustrate, the influences of sex and gender on health are complex.  They are not only additive, they can interact in ways that amplify or confound health effects.

One’s sex can contribute to exposure to and the impact of social factors and contexts. For example, women’s greater longevity exposes them to greater risk of widowhood and poverty in old age, which in turn impact health.  AND, this hazard is exacerbated by the social norms of marrying men who are on average 2 years older.

Similarly, gendered social exposures can also influence exposure to or impact of biology factors on health.  Consider the case of the impact of workplace childcare on men’s and women’s health.  There are many reasons we might expect a stronger exposure and impact on women’s health, but for women workplace childcare can support extended breastfeeding and in so doing lower a woman’s risk of breast cancer.  Workplace childcare will not have the same impact on men’s health.

Consequently, understanding women’s health and the influence of sex and gender on health requires both a clear conceptual model encompassing both types of exposures and impacts, and rigorous methodology and research.
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Implications for Research

e The influences of sex and gender operate to some
extent at every level of analysis.

e Controlling for the influences of sex and gender is
insufficient.

e Recognizing where a body of research fits in the large
model is critical.
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Given that the influences of sex and gender operate at every level from genetics and epigenetics to national and global contexts, failure to examine whether and to what extent male/female differences operate in our research, undermines not only the value of the research but the integrity of the models and of the findings.

To only control statistically for sex/gender is likely in many cases to be model misspecification at the most basic level.
Consequently, some researchers refer here to the fact that we are not a population of average people with one testicle and one ovary.

Although some areas of research may examine solely biological or solely social or environmental influences on health, as we look to how specific research findings apply to individual and population health, it is important to consider how they fit into the larger model in which men’s and women’s health is influenced by both their sex and their gender.  

In so doing, we can identify potential interactions among social and biological factors and contexts.  Drawing on this framework can help us make our work useful, by helping us to ask the right questions as we move our work from bench to bedside and bedside to community or population.
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