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Professional Reasons 
● 1992 – volunteer HIV/AIDS Tester/Counselor and RAIN Team member 
● 1995 – 1997 NW OK Regional Director for Regional AIDS Interfaith Network 
● 1999 – MS Counseling Psychology  

○ M.S. Thesis - Employment, Social Networks, and Psychosocial Adjustment of HIV 
Infected Persons  

● 2015 – PhD Public Health/Health Psychology  
○ Stress among parents caring for chronically ill children 

 
● 1981 – Present  - volunteer advocate and ally and Mama Bear 

 
● 2017 – Present - Research Manager for UMD Medical Discovery Team for Health Equity 

 
○ Focus on health disparities among LGBTQ+ and Two Spirit populations in rural MN  
○ Stress among parents raising LGBTQ+ and Two Spirit children  

 

 
 
 





Objectives & Disclosures 
● This session will include:  

○ definitions and examples of the use of epigenetics, precision medicine, and 
syndemics, in biomedical research and practice  

 

○ an examination of current and proposed NIH/NIMHD funded research 
focusing on these concepts  

 

○ and a discussion of how these concepts and other current trends in 
biobehavioral medicine and research may affect Sexual and Gender 
Minorities.  
 

 



W hat is epigenetics?  
● the branch of biology which studies the causal interactions 

between genes and their products which bring the phenotype into 
being 
 

○ Signals from the outside world can work through the epigenome to 
change a cell's gene expression. 



National Institutes of Health  



Is there a gay gene? 



Homophobia and Genetics 
● Research shows that those who believe genetics cause people to be homosexual express more 

supportive and tolerant attitudes towards SGMs, but those who believe it is a choice express 
condemning attitudes (Hegarty 2002). 

● “Reporting that genes account for a difference between social groups is tantamount to indicating 
genes are the essential (and biological) difference and, therefore, they can function as explanations 
for difference” (Jayaratne et al. 2006). 

● In relation to parents of children who display homosexual traits, using scientific findings to introduce 
the possibility that sexual orientation may be, at least to some degree, biologically influenced, not a 
matter of choice and not under the child’s control, can reduce blame and anger and elicit empathy 
among these parents (Shpigel et al. 2015). 

● Within the SGM community, naturalness beliefs were associated with lower-internalized stigma 
(Morandini et al. 2017). 

 



Genetics of Sexual Orientation 

● The first clues that sexual orientation was 
strongly influenced by genetics came from 
family and twin studies. 
 

● Gay men have a higher number of 
homosexual relatives in comparison to 
heterosexual men (Bailey & Pillare, 1991; 
Pillard & Weinrich, 1986) 
 

● There is evidence of similar clustering in the 
families of nonheterosexual women 
(Pattatucci & Hamer, 1995) 
 

 



Genetics of Sexual Orientation 

 

● Twin studies  on both male and female 
twins have found that the concordance 
rate for homosexuality is significantly 
higher in monozygotic twins than in 
dizygotic twins or non twin siblings. 

● Although, the exact concordance rate 
differs between studies 
 
Bailey, Dunne, & Martin (2000) 
Bailey & Pillard (1991)  
Kendler, Thornton, Gilman & Kesler (2000) 
Kirk, Bailey, Dunne, & Martin (2000) 



Genetics of Male Sexual Orientation 
● 1993 - Xq28 (Hamer et al.)  

○ maternally loaded i.e., gay male probands had 
more gay relatives on their mother’s side 

○ no link in female offspring 
 

●  2005 – 7q36, 8p12, & 10q26 (Mustanski et al.) 
○ first genome wide scan  
○ also maternally linked   

 
● 2012 - chromosome 8 and Xq28 (Sanders et al.) 

○ Annual Meeting of the American Society of 
Human Genetics   
 

● 2012 -  23andme largest and best powered 
genome wide association study did not find any 
genetic markers that were significantly 
associated with sexual orientation (Drabant et 
al.)  
 
 

“Genetics play a role, at least for men.  
However, there seems to be an additional layer 
of molecular control which is likely to involve 
epigenetic mechanisms.” (Ngun & Vilain, 2014) 



Epigenetics of Female Sexual Orientation 
● Congenital Adrenal Hyperplasia (CAH) is a 

group of inherited genetic disorders that 
affect the adrenal glands.  

● Excess production of androgens (testosterone 
in women) 

● The proportion of adult women with CAH who 
identify a nonheterosexual is many time 
higher than the general population and is 
associated with prenatal androgenization 

 
Dittmann, Kappes & Kappes (1992) 
Hines, rook, & Conway (2004) 
Meyer-Bahlburg, Dolezal, Baker & New (2008) 

 



Epigenetics of Male Sexual Orientation 

 ● Mothers of gay men show extreme 
skewing of X inactivation (ratios of > 
9:1) at rates far higher than mothers 
with only heterosexual sons (1:1) 
 

● The rate of extreme skewing seems 
to be positively corelated with the 
number of gay sons 
 

Bocklant, Horvath, Vilain, & Hamer, 2006 



Epigenetics of Male Sexual Orientation 

● Blanchard (1997) 
● Blanchard & Bogaert (1996) 
● Jones & Blanchard (1998) 
● Blanchard & Klassen (1997) 

 
 
 
 
 

● One or the most replicated and robust 
findings in sexual orientation research 

● Each son increases the odds of 
homosexuality in the next son by 33% 
relative to the baseline population rate 

● The number of older sisters has no effect 
● Only holds if all brothers are from the same 

mother 
● Hypothesis:  a male pregnancy triggers 

male-specific antigens in the mother and 
each successive male child increase this 
immune response    



Theory: Epigenetic markers could lead to 
homosexuality (R ice et al., 2012) 
● Sex-specific epigenetic marks (which could take the form of histone modifications, 

DNA Methylation, and/or noncoding RNAs) lead to sex-specific traits. 
● Sensitivity to fetal androgen signaling is sexually dimorphic due to sex-specific 

epigenetic marks with XX fetuses being less sensitive than XY ones. 
● By sex-reversing sensitivity to androgen, sexual orientation will be sex reversed as 

well 
 

● This means that feminizing epigenetic marks will make XY fetuses less sensitive 
to the effects of androgens and therefor more likely to develop as homosexual 
men. 



Critiques 

●  Ngun & Vilain – Rice assumes that biological factors 
are the same in both sexes.  There is no data to 
support this view. 

● LeVay 2011  - “Complex polygenic origins are far more 
likely to be at play than any single, magic genetic 
bullet.” 

 
 

 



Ngun, T.C. & Vilain, E. (2014). The Biological Basis of Human Sexual 
Orientation:  Is there a Role for Epigenetics?  Advances in Genetics, 86,  
167-184.  

● “There is extensive evidence (the majority from animal studies) of sex-specific 
epigenetics markers that are correlated with sex differences in the brain.” (p.175) 

● “Due to correlation between biological sex and sexual orientation, it is likely that 
the same factors that trigger sex-typical development in other areas (such as sex-
specific genes and hormones) are also responsible for initiating the development 
of sexual orientation in a particular fashion.” (p.178) 

● “Research in this area has experienced a severe lack of funding for many reason so 
discoveries have lagged behind other behavioral genetics findings.” (p.180) 



Precision Medicine & P harmacogenomics  

● Precision Medicine - an emerging approach for disease prevention and 
treatment that takes into account people’s individual variations in genes, 
environment, and lifestyle (NIH) 

● Pharmacogenomics - the study of how genes affect a person’s response 
to drugs. (NIH) 

○ This relatively new field combines pharmacology (the science of drugs) and 
genomics (the study of genes and their functions) to develop effective, safe 
medications and doses that will be tailored to a person’s genetic makeup. 



Social Determinants of Health 



Components of Precision Medicine 
➢ Health Disparity = excess morbidity and/or mortality compared 

to a reference group 

➢ Health Inequity = health disparity based on inequitable, socially-
determined circumstances 

➢ Structural Inequities = systems of society (finance; housing; 
prices) that create unfair degradation of life circumstances 

➢ Structural Sexism = normalization of an array of societal 
dynamics that result in cisgender advantage 

➢ Health Equity = all people can attain their maximum health level 
 



Minnesota Precision Medicine Collaborative 

● The Minnesota Precision Medicine Collaborative (MPMC) is a 
transformative initiative to use 21st century technologies – including 
genomics, informatics, bioengineering, analysis of environmental 
exposures, and behavioral sciences – to tailor health care to the 
challenges facing individuals and their communities.  
 
 



Minnesota Precision Medicine Collaborative 
 ● We seek to better understand what might account for the high rate of smoking and lung cancer deaths 

among Native Americans in Minnesota. Studies among AN smokers have shown this group to have 
faster nicotine metabolism and a higher prevalence of having a specific smoking-related gene (CYP2A6 
wild type) than Caucasian and African-American populations. This could account for higher nicotine 
addiction.  Whether Native Americans in Minnesota have a similar prevalence of this genetic marker, 
and nicotine metabolism, has not been established. 
 

● We aim to compare American Indians in Minnesota to Caucasians on tobacco-related toxins and 
genetic markers for tobacco addiction. Ultimately, this information will guide our efforts towards 
developing targeted smoking cessation interventions tailored to this population (e.g., high-dose 
medicinal nicotine). 
 







Syndemics 

Two or more afflictions, interacting 
synergistically, contributing to excess burden 
of disease in a population. (NIH) 



Syndemics 
The most commonly known syndemic in the SGM community is HIV/AIDS, and 
it has been researched over many years, over 100 published articles.  

However, there are more syndemics in the SGM community that are being 
revealed now that more research is being funded in this area. 

For example: correlation of happiness with area of living; mental health and 
oppression; addictions and oppression 

“Understanding LGBT health starts with understanding the history of 
oppression and discrimination that these communities have faced. For 
example, in part because bars and clubs were often the only safe places where 
LGBT individuals could gather, alcohol abuse has been an ongoing problem.” 
(HealthyPeople.gov) 



Interactions Between HIV/AIDS and 
the Environment: Toward a 
Syndemic Framework 
 
Talman, Bolton, & Walson (2013) 



National Institute for Minority Health and Health Disparities 
(NIMH D) 

● Sexual and Gender Minorities Formally Designated as a Health Disparity 
Population for Research Purposes 
 

● Mounting evidence indicates that SGM populations have less access to health care and higher 
burdens of certain diseases, such as depression, cancer, and HIV/AIDS. But the extent and causes of 
health disparities are not fully understood, and research on how to close these gaps is lacking 
 

● NIH created the Sexual and Gender Minority Research Office (SGMRO) 
 

Director’s Report, October 6, 2016 
 

https://dpcpsi.nih.gov/sgmro


Alphabet Soup 
LGB TQIA 2S  

● SGM – Sexual and Gender Minorities 
 

● The term SGM encompasses lesbian, gay, bisexual, and 
transgender populations, as well as those whose sexual 
orientation, gender identity and expressions, or reproductive 
development varies from traditional, societal, cultural, or 
physiological norms. 
 





This FOA encourages four main types of research. 
 
•Basic social and behavioral science studies addressing the processes involved as individuals 
discover, uncover, address and/or adapt to their sexual orientation and claim or do not claim 
identity as SGM, and how these processes affect the mental and physical health of the 
individual. 
 

•Research leading to interventions to ameliorate health disparities in SGM populations. 
Formative research may be necessary because evidence-based preventive and treatment 
interventions for SGM individuals, particularly for adolescents and young adults, are scarce. 
 

•Large-scale design, implementation and evaluation of preventive and/or treatment 
interventions addressing health issues in SGM populations. 
 

•Research on how family structures and processes-including both families of origin and 
families of choice-affect the health of SGM individuals and their family members, including 
whether and how being raised in a family headed by SGM individuals affects the health, 
development, and well-being of children. 



W hat does this mean for us? 

● Ethics   
○ Collection and ownership of genetic material 
○ Genetic manipulation 

 
● Funding priorities 

 
● Social and human rights implications 

○ Homophobia 
○ Maternal guilt 



Darwin and Freud walk into a bar.  Two alcoholic 
mice – a mother and her son – sit on two bar 
stools, lapping gin from two thimbles.  The 
mother mouse looks up and says, “Hey, geniuses, 
tell me how my son got into this sorry state.”  
“Bad inheritance,” says Darwin.  “Bad 
mothering,” says Freud. 

Kenney & Muller (2017) 



Call to Action 
● Advocate for continued and increased federal funding for research addressing biomedical and mental 

health issues, and health disparities, among SGMs.  
 

● Demand dissemination of research findings and human rights protections for SGMs related to new 
findings.  
 

● Participate, and encourage others to participate, in biobehavioral studies that are professionally 
instituted, ethically sound, and published in peer reviewed journals.  
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