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What are health disparities & why 
are we talking about them in a 

neuroscience course?



Health disparities
Preventable differences in health outcomes that can be linked 
to social, economic, and environmental disadvantages. They can 
affect groups of people based on factors such as:
• Race or ethnicity
• Religion
• Socioeconomic status
• Gender
• Age
• Mental health
• Disability
• Sexual orientation or gender identity
• Geographic location



Differences in health outcomes

• How many people get certain diseases
• How severe the diseases are
• How many people have complications because of the diseases
• How many people die from a disease
• Whether people can get health care
• How many people get screened for a disease

https://medlineplus.gov/healthdisparities.html



https://www.kff.org/racial-equity-and-health-policy/issue-brief
/disparities-in-health-and-health-care-5-key-question-and-ans
wers/

Health disparities are driven 
by social & economic 
inequities



Health 
inequality & 
racism

• Structural or institutional racism 

• Embedded in policies, laws, and societal practices 

• Cultural racism 

• The spread of the ideology that certain groups are inferior through language, values, media, and symbols 

• Individual-level discrimination

• Individuals or companies discriminate against racial groups, whether intentionally or not, but can result in worse access 

to employment, education, and medical care.



Example: 
Covid-19

https://sitn.hms.harvard.edu/flash/
2020/racial-disparities-in-covid-19/



Example: 
Covid-19

https://sitn.hms.harvard.edu/flash/
2020/racial-disparities-in-covid-19/



https://www.medicalnewsto
day.com/articles/effects-of-r
acism

Neuroscience 
and health 
disparities

•Alcohol and substance use disorders

And other forms of 
discrimination

https://www.medicalnewstoday.com/articles/effects-of-racism
https://www.medicalnewstoday.com/articles/effects-of-racism
https://www.medicalnewstoday.com/articles/effects-of-racism


Griffith DM, et 
al., 2023. PMID: 
37580154; 
PMCID: 
PMC10605947.

Determinants of Inequities in Neurologic Disease, Health, and 
Well-being: The NINDS Social Determinants of Health Framework



Role of biology 
in health 
disparities?
Epigenetics

The social determinants of 
health may influence 
epigenetic modifications 
such as those to histones, 
DNA, or micro-RNA 
(miRNA), thereby 
influencing biological 
functions that have 
downstream effects on 
health and disease 
susceptibility throughout the 
life span.

https://www.frontiersin.org/journals/genetics/articles/10.3389/fgene.2020.00903/full



Stress is an underlying 
presence in most or all 

of these factors!!!



Stress and health
• Too little stress leads to lethargy, lack of 

motivation, maybe even depression
• Some stress is optimal: you feel pumped 

and excited, healthy, motivated and in the 
zone (EUSTRESS)

• Too much stress and you tip in exhaustion, 
overload..and, guess what…sickness - 
increased risk of catching a cold for 
example (DISTRESS)

People with minoritized identities deal with 
many factors that lead to an enormous 
amount of stress (spend more time in 
distress than eustress?)



Health Disparities and Alcohol Use Disorder (AUD)

• Minoritized people tend to be less likely to drink alcohol than 
non-minoritized people (but when they do drink, they often drink 
more)

• Even if controlling for alcohol drinking levels, minoritized people often 
have worse outcomes of their alcohol use

• Increased rates of liver disease, heart disease, some cancers, suicides 
and violence, and fetal alcohol spectrum disorder have been reported 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3908714/) 

• BUT… we need more research!!!!

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3908714/


Toward health equity
• Everyone has a fair and just opportunity to attain their highest level 
of health

• An important goal of the National Institutes of Health (NIH) is to fund 
research to improve minority health and reduce health disparities, 
including a mandate to train and develop a diverse scientific workforce. 

• This is important!  Increased diversity has been shown to lead to more 
impactful research

• Diversity brings unique lived experiences that enrich research
• Diverse teams develop culturally sensitive methodologies, increasing research 

relevance and impact
• Diversity reduces discrimination, prejudice, and microaggressions in STEM
• Varied perspectives in diverse teams leads to more innovative research outcomes
• Embracing diversity fosters systemic changes (breaking down barriers)



Community engaged research has shown amazing 
promise (community members as citizen 
scientists)

Research Society 

on Alcohol 

workshop I 

attended 

yesterday



Sex as a Biological Variable

What does 
this even 
mean?

Why is it so 
important?



First – a 
clarification

Sex
• A biological category based 

on reproductive, anatomical, 
and genetic characteristics, 
generally defined as male, 
female, and intersex. 

• Sex is used when describing 
anatomical, chromosomal, 
hormonal, cellular, and basic 
biological phenomena. 

Gender
• Socially constructed roles, 

behaviors, activities, 
and/or attributes that a 
given society associates 
with being male or female 
(both, fluid or neither). 

• As a social construct, 
gender varies from society 
to society and can change 
over time. 



Sex as a biological variable: what does it mean?
• Including BOTH males and females in clinical trials of 

medications/treatment and in clinical and preclinical (biomedical) scientific 
studies….and enough of each that the effects of the experimental 
manipulation can be analyzed statistically.

• Seems like a no-brainer, right??......BUT
• 1960s’: Women’s health needs considered low priority
• 1960’s: Thalidomide scandal
• 1977: Women of childbearing potential excluded (possible danger in case of 

pregnancy, interactions with birth control and dumb things like exclusions if single 
or married to a man who has had a vasectomy)

• 1980’s: Women excluded from HIV drug trials



• Women are constantly called 
“hormonal” or “emotional”. 

• Due to female hormones and the 
menstrual cycle, females have been 
categorized as more “variable” than 
males. 

• A recent meta-analysis showed that 
physiological, cellular, hormonal, 
and behavioral measures are 
equally variable in males and 
females with males sometimes 
showing more variability than 
females! 

Reasons given for excluding 
females in clinical research

Shanksy, 
2019 



Sex as a biological variable: why is it so important

https://www.semanticscholar.org/paper/Sex-as-an-important-biological-variable-in-rese
arch-Lee/9ef1266c566deffbd3edbdbb93f0d1b0731b7ebc



National Institutes of Health Policies

• Women and minority groups weren’t legally required to be 
included in clinical trials until the 1993 NIH Revitalization Act

• National Institutes of Health’s 2016 Sex as a Biological Variable 
policy, which mandated the incorporation of male and female 
sexes into the analyses of all federally funded, model organism 
preclinical research. 



Reasons given for excluding 
females in preclinical research

Female rodents, with their 3-4 day estrus cycle are going to have 
more variable behavior than males (not supported in research, 
except research directly looking at hormones)

Including both sexes will double the 
amount of money each experiment 
costs!



Male mice are more sensitive to alcohol effects on 
Alzheimer’s Disease progression 

Repeated alcohol intoxication by alcohol vapor exposure hastens the onset of 
cognitive impairment in 3xTg-AD mice in the Morris water maze (MWM)

Sanna PP, Cabrelle C, Kawamura T, Mercatelli D, O'Connor N, Roberts AJ, Repunte-Canonigo V, Giorgi FM. A History of Repeated Alcohol Intoxication 
Promotes Cognitive Impairment and Gene Expression Signatures of Disease Progression in the 3xTg Mouse Model of Alzheimer's Disease. eNeuro. 2023 Jul 
7;10(7):ENEURO.0456-22.2023. doi: 10.1523/ENEURO.0456-22.2023. PMID: 37308288; PMCID: PMC10337838.

4 weeks of alcohol 
vapor exposure

5 weeks of alcohol 
vapor exposure



What still needs to be done?

Research on gender and 
sexual orientation minorities

• 2010: NIH began to systematically 
examine the state of lesbian, gay, 
bisexual, and transgender (LGBT) 
health

• 2016-2020: NIH strategic plan on the 
health and wellbeing of sexual and 
gender minorities 

Sexual & Gender Minorities Research Portfolio Analysis, 
2020 



Break time!!!



WebLitLegit Reliable health information for teens



Things to look for
• Non-profit (not trying to sell you something)
• Website extensions - .gov, .edu are often reliable
• Compilations of published articles can be good
• Blogs, social media posts, and newspapers can be a great way to formulate 

your ideas, but you will need to dig in and find the original sources of the 
information to validate these.

• If in doubt, ask us!!!

• Examples (on your Week1 syllabus): https://scholar.google.com/ , 
https://www.jstor.org/,  https://www.science.gov/,  
https://pubmed.ncbi.nlm.nih.gov/, https://newsinhealth.nih.gov/

https://scholar.google.com/
https://www.jstor.org/
https://www.science.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://newsinhealth.nih.gov/





