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•White alone non-Hispanic comprised 57.8% (decrease from 63.7% in 2010).
• Hispanic or Latino population comprised 18.7% 
•Black or African American alone non-Hispanic population comprised 12.1% 
•Remaining racial and ethnic groups combined to make up 11.4%

Reference: U.S. Census Bureau.gov 
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Impact Genetic 
Diversity



Our Identity 
is mult-
dimensional



The promise 
of precision 
medicine?
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• There is currently limited representation of minorities and disadvantaged 
populations in scientific research, despite increasing diversity in the US. 

• This situation increases the risk of perpetuating and exacerbating health 
disparities.



What are the drivers of disparity?

Genetic factors likely contribute to many disease disparities, but 
limited progress has been made in understanding genetic 
determinants of disparity and their interactions with environmental, 
behavioral, and social determinants of health.



Health Outcomes by Race and Ethnicity



Maternal and Child Health Disparities by 
Race/Ethnicity



Case Example: Reproductive Carrier Screening

• Genetic conditions are a leading cause of morbidity and 
mortality in infants and children. 

• Carrier screening is a method of identifying  asymptomatic 
individuals at risk for having a child with an autosomal 
recessive or X-linked genetic condition

• Ideal time to begin to address familial genetic risk is prior to 
pregnancy 

• The clinical utility of carrier screening is represented by its 
ability to provide individuals an opportunity to discuss their 
risks and consider reproductive options that are available 
pre-pregnancy, during pregnancy, or after birth.



Traditional Carrier Screening
Condition ACOG ACMG NSGC Screening 

Approach
Method

Hemoglobinopathies African/African American, 
Mediterranean, Middle Eastern and 
South/Southeast Asian ancestry

No Guideline No guideline Ancestry Based • CBC with differential, 
• Hemoglobin electrophoresis
• Molecular testing 

Ashkenazi Jewish 
Ancestry

Offer screening for Tay-Sachs disease, 
Cystic Fibrosis, Canavan disease, 
familial dysautonomia

Offer screening for Tay-
Sachs disease, Cystic 
Fibrosis, Canavan disease, 
familial dysautonomia, 
Niemann-Pick type A, 
Bloom syndrome, Fanconi 
anemia group C, 
Mucolipidosis IV and 
Gaucher disease

No current 
guideline

Ancestry Based • Molecular testing.  
Biochemical screening for 
Tay-Sachs is most sensitive

Cajun and French 
Canadian Ancestry

Tay-Sachs No current guideline No current 
guideline

Ancestry Based • Biochemical Testing

Cystic Fibrosis All women of reproductive age. Population screening with 
23-mutation panel. 

All women of 
reproductive age. 

Panethnic • Molecular testing

Spinal Muscular 
Atrophy

All women of reproductive age. Offer Regardless of 
ancestry or family history

No current 
guideline

Panethnic • Molecular Testing

Fragile X syndrome Individuals with a family history of 
intellectual disability suggestive of 
FXS, unexplained intellectual 
disability, developmental delay, 
autism or primary ovarian 
insufficiency

Individuals with a family 
history of intellectual 
disability suggestive of 
FXS

Individuals with a 
family history of 
intellectual 
disability 
suggestive of FXS

Targeted • Molecular Testing 
(Population screening not 
recommended)



Traditional Carrier Screening Limitations

• >7,000 Mendelian diseases: 
• 10% of infant mortality
• 20% of pediatric hospital admissions

• Population admixtures
• 14.6% of all marriages were between different race/ethnicities
• 40% of Americans cannot correctly identify the ethnicity of all four 

grandparents

• In California Newborn Screening Program: 
• 1/3 of newborns with sickle cell disease were not African American
• 1/3 with HbH disease were not Asian

Wang W et al., Pew Research Center (2012); Condit, et al. 2003. Genetics in Medicine: (5): 385–92.
Langlois, Benn and Wilkins-Haug. Prenatal Diagn 2015 (and references therein).

Affects residual risk counseling



Targeted vs. Expanded Carrier Screening

More diseases
• ~100 to >500 

• ACMG/ACOG diseases included

• Most not in ACMG or ACOG panels

Pan-ethnic
• No selection based on ethnicity

• Entire population screened for the 
same conditions

Two Concepts

Multiplexed assays à Cost favorable compared to individual tests, 
but what about total cost, including follow-up and counseling?

With 158 diseases à >50% carriers for 1 or more conditions
With > 300 diseases à >85% carriers for 1 or more conditions



ACMG 2021 Recommendations

The relationship between Carrier Frequency and identification 
of an At-Risk couple.

All pregnant patients or those planning a pregnancy be offered at 
least tier 3 testing.



Challenges with Expanded Carrier Screening

1. Inclusion of very rare conditions: carrier frequency unclear and residual 
risk can be inaccurate. Accurate ancestry affects residual risk calculation.

2. Which diseases? à Inclusion of conditions with variable severity and 
presentation. (Not all ECS are the same).

3. Occasional diagnosis of affected parents (deafness, adult Pompe disease).
4. Reproductive autonomy (pre-conception, pre-IVF, gamete donors) 
5. What do patients and providers want?
6. Equal access and cost – prioritization of healthcare resources.
7. “Routinization”; concern for stigmatization of individuals with disabilities.

Modified from Langlois, Benn and Wilkins-Haug. Prenatal Diagn 2015.



Lack of Representation 
in research studies

51.8% European Ancestry

55.6% European Ancestry

78% European Ancestry

55.9% European Ancestry

39.4% European Ancestry



Barriers to Healthcare



Provider Bias and Discrimination



Lack of healthcare access

Provider bias and lack of 
education

Lack of representation in genomic databases



But this isn’t theoretical 



Addressing the 
complex nature 
of health



Principles for Equity
• Incorporate person-centered models in health care delivery and implementation 

of research protocols to empower marginalized individuals and communities.
• Acknowledge historical and ongoing harms, including those perpetuated by 

healthcare systems and research institutions.
• Address barriers to care including structural racism and economic inequality.
• Respect bodily autonomy.
• Avoid creating environments that shame or (re)traumatize individuals through 

community partnerships.
• Create systems that meet people’s needs both inside and outside of the formal 

healthcare system.
• Patient and participant materials that support a range of health 

literacy/numeracy, language, and cultural linguistics needs



Addressing the Research Gaps

•  Increase diversity and inclusion in the workforce
•  Identify and limit barriers to participation
• Incorporate principles of equity into all levels of implementation
• Expand beyond race and incorporate social determinants of health 

with ancestry into the research questions
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