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COVID-19 underscores the need for inclusive research
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https://globalhealth5050.org/covid19/age-and-sex-data/#1589894051712-5fed180b-56b2
Updated August 6, 2020

Women are more vulnerable to infection from
occupational risk
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Azcona et al. 2020. WHO Spotlight: Will the pandemic derail hard-won progress on gender equality?

Deaths per 100K live births

Maternal mortality is increasing in the
U.S. as it declines around the world
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GBD 2015 Maternal Mortality Collaborators Agrawal P. 2015. Bulletin of the
World Health Org. 93: 135. 2016. Lancet 388: 1775-1812.

The causes of maternal mortality are diverse and complex

NUMBER OF BIRTHS
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HHS. 2020. Healthy women, healthy pregnancies, healthy futures: Action plan to improve maternal health in America.
https://aspe.hhs.gov/system/files/aspe-files/264076/healthy-women-healthy-pregnancies-healthy-future-action-plan_0.pdf
Birth data: https://www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_01.pdf
Racial disparities data: https://www.cdc.gov/mmwr/volumes/68/wr/mm6835a3

The causes of maternal mortality are diverse and complex
Leading causes of maternal mortality
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HHS. 2020. Healthy women, healthy pregnancies, healthy futures: Action plan to improve maternal health in America.
https://aspe.hhs.gov/system/files/aspe-files/264076/healthy-women-healthy-pregnancies-healthy-future-action-plan_0.pdf
Centers for Disease Prevention and Control Pregnancy Mortality Surveillance System
https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system

The causes of maternal mortality are diverse and complex
Proportion of deaths by timing of death
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HHS. 2020. Healthy women, healthy pregnancies, healthy futures: Action plan to improve maternal health in America.
https://aspe.hhs.gov/system/files/aspe-files/264076/healthy-women-healthy-pregnancies-healthy-future-action-plan_0.pdf
Petersen EE, Davis NL, Goodman D, et al. 2019. MMWR Morb. Mortal. Wkly. Rep. 68: 423-429.
https://www.cdc.gov/mmwr/volumes/68/wr/mm6818e1.htm

The causes of maternal mortality are diverse and complex
Percent of deaths attributable to cardiovascular
conditions by timing of death
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HHS. 2020. Healthy women, healthy pregnancies, healthy futures: Action plan to improve maternal health in America.
https://aspe.hhs.gov/system/files/aspe-files/264076/healthy-women-healthy-pregnancies-healthy-future-action-plan_0.pdf
Petersen EE, Davis NL, Goodman D, et al. 2019. MMWR Morb. Mortal. Wkly. Rep. 68: 423-429.
https://www.cdc.gov/mmwr/volumes/68/wr/mm6818e1.htm

The causes of maternal mortality are diverse and complex
Rise in pre-pregnancy obesity in 49 states
from 2016 to 2019
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Driscoll & Gregory (2020), NCHS Data Brief, No. 392
https://www.cdc.gov/nchs/data/databriefs/db392-H.pdf

Maternal mortality is the tip of the iceberg: We must
solve many problems to improve women’s health
Maternal Mortality
Maternal Morbidity

Social Determinants
of Health
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Affects over 100× more women than
maternal mortality
Complex and include:
•
•
•

Health care access & quality
Social, economic, & educational status
Health consequences of racism &
discrimination

ORWH Mission
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NIH Vision

Enhance and expand
women’s health research

Sex and gender integrated
into biomedical research

Include women and minority
groups in clinical research

Every woman receives
evidence-based care

Promote career advancement
for women in biomedical careers

Women in science careers
reach their full potential

NIH’s Strategic Plan for women’s
health research aims to help
mothers
1.5 Expand research on female-specific conditions
and diseases, including reproductive stages,
and maternal and gynecologic health.
2.4 Expand and refine methods to improve
recruitment and retention of women
underrepresented in clinical research.
3.2 Identify collaborative opportunities and
leverage partnerships to disseminate research.
4.4 Promote and support policies, mentoring and
networks, collaborations, and infrastructure
to retain and advance women in their careers.
5.2 Identify priority areas for additional study to
advance the health of women.
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https://orwh.od.nih.gov/about/trans-nih-strategic-planwomens-health-research

NIH-wide efforts target maternal health disparities
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Understudied,
Underreported,
Underrepresented
women

IDeA States
NIGMS, ORWH

Maternal Mortality
Task Force

U3
ORWH

NICHD, OD, ORWH

IMPROVE

Institutional
Development Award
States program

• Cardiovascular disease
• Infection/immunity
• Mental health

• Sickle cell disease
• Fibroid growth
• Biologic & social
determinants of severe
maternal morbidity

Expand women’s health
research & research
capability across the U.S.

FY20: 36 Awards, $7.5M

FY20: 11 Awards, $1.6M

FY20: 19 Awards, $4.8M

IMPROVE: Implementing a Maternal health and
Pregnancy Outcomes Vision for Everyone
• NIH-wide program that funds interdisciplinary research in
foundational biology, behavioral, & sociocultural science
1.
2.
3.

Gain evidence on causes of maternal mortality & morbidity
Improve health for women before, during, & after delivery
Reduce preventable causes of maternal deaths

• Promote health equity in the U.S.
-

Evaluate structural & health care system issues in populations
with high rates of maternal deaths & complications
Develop community partnerships to assess vulnerabilities &
implement interventions to improve outcomes

• 36 projects ($7.5M) in FY2020
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17 ICOs participating; 12 funding projects

https://www.nih.gov/research-training/medical-research-initiatives/improve-initiative

Goal 1: Incorporate community partnerships and
participation to resolve health disparities
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IC

Organization

Project

NICHD

Washington
University

A health equity paradigm shift: Predictors of healthy pregnancy in African
American women.

NIDA

Medical University of Reducing racial disparities and maternal mortality associated with
South Carolina
untreated peripartum substance use and mental health disorders.

OD

Michigan State
University

Mitigating the impact of implicit bias on maternal morbidity and
mortality for African American women.

NINR

University of
Pennsylvania

The role of host-microbial interactions in altering preterm birth risk
among black women.

Goal 2: Research leading causes of MMM to strengthen
care and prevention strategies and improve outcomes
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IC

Organization

Project

NIMH

University of
Washington

Remote supervision for implementing collaborative care for perinatal
depression.

NICHD

Massachusetts
General Hospital

Maternal obesity and inflammation as drivers of maternal morbidity in
COVID-19.

NINDS

Columbia University
Health Sciences

Neurovascular unit dysfunction in women with severe preeclampsia.

NHLBI

Massachusetts
General Hospital

Signatures of dysfunctional mitochondrial fatty acid oxidation that
predispose to early-onset preeclampsia.

NCATS

Georgetown
University

Maternal morbidity and mortality: Risk factors, early detection and
personalized intervention.

Goal 3: Develop an integrated understanding of MMM to
identify risk factors and develop interventions
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IC

Organization

Project

NHLBI

Miriam Hospital

Predictors of de novo development of obstructive sleep apnea in
pregnancy.

NHLBI

Magee-Women’s
Res. Inst. & Found.

Preconception contributors to severe maternal morbidity in black and
white women.

NIMHD

University of Central
Florida

Social stressors and inflammation: A mixed methods approach to preterm
birth.

NHLBI

Kaiser Foundation
Research Institute

Prenatal blood pressure patterns to predict pregnancy-related
hypertension and later life cardiovascular risk.

NICHD

University of Chicago Improving health by linking postpartum and well-baby visits.

NIMH

University of
Michigan

Relationship between mental health coverage and outcomes for privately
insured women with perinatal mood and anxiety disorders (PMAD).

IMPROVE can synergize with NINR goals

• Fund research on structural inequalities
that affect maternal health disparities.
- Policies that improve access to regular care
- Initiatives to improve access to healthy food
- Practices to reduce effects of bias and racism

• Develop person-centered approaches
that are sustainable and scalable.
• Incorporate community-generated
knowledge & include community
members in research teams.
• Implement protocols to respect pregnant
women, listen to them, and support
them.
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Nurses improve pregnancy outcomes

Library of Congress (https://www.loc.gov/item/2001704194/)

Neonatal mortality
Low
High

Integration of
midwives
Low
High
Nove et al. 2021. Lancet Glob. Health 9: e24-32.
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Vedam et al. 2018. PLoS ONE 13: e0192523.

Moving the focus from reproductive health to the entire
life course

“Women’s health” has traditionally had a narrow focus on reproductive health.
Today, “health of women” encompasses their whole being: head to toe, genetics to
environment, and over the life course.
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ORWH uses a multidimensional framework to model the
health of women
The Health of Women Across the Life Course
Women in Context − External Factors

Preconception

In
Utero

Childhood

Adolescence

Biological Perspective − Internal Factors

Adulthood

such as SEX influences at genetic, molecular, cellular, & physiological levels
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https://report.nih.gov/strategicplans

Interaction

Interaction

such as GENDER, social determinants of health, behaviors, environment, & policies

Measuring the impact of biological and social determinants
of health to predict maternal risk/resilience
Delivery and access to
high-quality unbiased care
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Environment
Housing
Finances
Job

Substance Use
Structural
Racism

Food
Insecurity

Trauma
Poor Sleep
Fear
Discrimination

Violence

Biological Variables

Geronimus et al. 2006. Am. J. Public Health 96: 826-833.; Lu et al. 2019. Ann. Epidemiol. 36: 33-39.
Figueroa et al. 2020. J. Am. Med. Assoc. 232: 1553-1554.

Internal Stressors

External Stressors

Polysocial Risk Score

Preeclampsia
Depression

Depression
Maternal
Morbidity

Social
Determinants
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T2D

Menopause

Maternal
Mortality

Perimenopause

GDM

Adulthood

Adolescence

Childhood

In Utero

Preconception

Pregnancy is a stress test, and we are failing our mothers

HTN

CVD

Maternal mortality (per
100,000 live births)

Maternal mortality (per
100,000 live births)

Disparities in maternal health reflect inequities in quality
of life and security
Security Index
Uninsured Rate

Healthcare affordability
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https://giwps.georgetown.edu/usa-index/

NIH has an extensive portfolio, but how can we leverage
these data to fill the gaps in knowledge & care?
NIDDK

Long-term effects of
blood glucose
during pregnancy.
 Launched in 2000
 > 23,000 women
 Highly diverse
cohort

NIEHS

NIMHD

NIGMS

Pregnancy as a
vulnerable time period
for women’s Health

Addressing Racial
Disparities in
MMM

IDeA States
Women’s Health
Research Supplement

Environmental
chemicals on
maternal physiology,
and long-term
maternal health
effects.
 Launched in 2019
 RFA-ES-20-003

Mechanisms
underlying racial
disparities,
interventions, or
prevention
strategies.
 Launched in 2020
 RFA-MD-20-008

ORWH

FY2017-19 | 49 awards
Expand research &
Examples:
research capability
 Insulin resistance,
neonatal adiposity,
to address
race/ethnicity
important issues of
 Sickle cell disease &
women’s health.
maternal morbidity
 Launched in 2020
 Fibroid growth in
 NOT-GM-20-017

25 hile NICHD is the scientific and financial lead, this list highlights data being collected NIH-wide.
*W

African American
women

ORWH funds research on Understudied,
Underreported & Underrepresented populations
Influences of sex/gender at intersection of race/ethnicity and other
social determinants of health and disease
$1.6 million funded in FY20: 11 awards with five ICOs
3 awards fund maternal health/pregnancy projects, including:
• Biologic and social determinants of severe maternal morbidity and its
racial/ethnic disparities;
• Associations between life course socioeconomic conditions, placental
epigenetic and transcriptional modifications, and pre-term birth;
• Prenatal substance use and risk factors among prenatal sexual minority
women.
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ORWH partners with NIGMS to expand the IDeA states
program to include women’s health research
FY2020 Projects
Implementing the systematic treatment and management of
postpartum hypertension (STAMPP-HTN) bundle in a high-risk
Mississippi population.
Cardiac extracellular matrix remodeling failure in postpartum
maternal health.
Novel mechanisms of protein misfolding and aggregation in
preeclampsia.
Pilot testing of a mobile health intervention designed to increase
physical activity and improve morbidity & mortality-related
outcomes among pregnant women in rural settings.
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JWH Special Issue examines multiple aspects of MMM and
lays the groundwork for a new research agenda
Feb 2021 will be a Special Issue of the Journal of
Women’s Health
• 21 articles on maternal morbidity and mortality
• Authors from 20 NIH ICOs & 5 other HHS agencies
describe the maternal health research agenda
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NIH programs complement the HHS Action Plan and the
Surgeon General’s Call to Action for Maternal Health
4 KEY GOALS emphasize a life
course perspective to improve
maternal and infant health outcomes.

3 TARGETS to improve maternal
health outcomes
Reduce maternal mortality rate by
50% in 5 years.
Reduce low-risk cesarean
delivery rate by 25% in 5 years.
Achieve blood pressure control in
80% of women of reproductive
age with hypertension in 5 years.
https://www.womenshealth.gov
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NIH’s policy to consider Sex As a Biological
Variable
Improves design of clinical research and trials

Informs sex- and gender-aware diagnosis and treatment

Enables individualized care for women and men

Effective Jan. 25, 2016
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Fosters system-based understanding of the ways sex and gender
influence health and disease
Clayton. 2016. FASEB J. 30: 519-524.

The NIH policy to consider Sex As a
Biological Variable set new
expectations for biomedical research
“NIH expects that sex as a biological
variable will be factored into research
designs, analyses, and reporting in
vertebrate animal and human
studies.”
Effective Jan. 25, 2016
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SABV Policy Notice: NOT-OD-15-102

Integrating sex/gender, race & ethnicity, & age across the
research continuum to advance health equity
Preclinical Studies

|

Translational

Dissemination & Implementation
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Phase I, II, III, IV Clinical Trials

Healthy People

Laboratory

Health Policy

|

|

|

Clinic

Results Reporting

Individualized Health Care

|

|

Data Analyses

Education & Training

Connect With Us
@JanineClaytonMD NIH.gov/women
NIHORWH
@NIH_ORWH
In Focus Quarterly bit.ly/ORWHInFocus
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