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Grant support

• 1R21MD019175-01A1 (PD/PI: Hsu)             9/22/2023-9/21/2025           1.2 calendar    
• NIH/NIMHD                                                                           $209,121

• Title:  DRIVERs:  Data systems Research to Identify driVers of Ethnic & Racial Inequities in 
Maternal Mortality

• This R21 application will improve understanding of hospital and patient-level causes that lead to maternal morbidity 
and mortality. Better understanding of hospital- and patient-level factors is critical to inform and guide interventions to 
address racial disparities in maternal mortality, especially in Black, Indigenous, People of Color (BIPOC) populations.  
These studies will help establish drivers of maternal mortality and SMM, to facilitate targeting of resources and 
interventions for this multi-faceted national crisis.



Learning Objectives
• Upon successful completion of this educational program, the 

participant should be able:

• (1) to appreciate the timeline associated with successful NIH 
grant applications

• (2) to understand the benefit of engaging with patient 
advocates, for NIH grant applications

• (3) to discuss the process for engaging with Rapid PACE team 
with GPC.

• Caveat:  this talk is about *process*, not 
the actual substance of our research grant



Who am I?
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• MD/MS; Albert Einstein College of Medicine (Bronx, NY)
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• Research fellowship; National Institutes of Health 
(Bethesda, MD)

• Fellowship, Reproductive Endocrinology and Infertility; 
Jones Institute for Reproductive Medicine (Norfolk, VA)
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Practice
• Dartmouth-Hitchcock Medical Center (Lebanon, NH)

• University of Missouri – Columbia (Columbia, MO)

• University of Cincinnati (Cincinnati, OH)



Grant timeline



Timeline of grant application
• (2021) Prior related work – “Big Data” research on COVID-in-pregnancy

• Fall 2021 - Preliminary grant application on this topic (not awarded)

• 1/26/22 - Greater Plains Collaborative Rapid PACE session 1

• February 2022 – submission of original NIH application

• Summer 2022 – “triage” (rejection), feedback from NIH/NIMHD

• 1/23/23 - Greater Plains Collaborative Rapid PACE session 2

• March 2023 – resubmission of NIH application

• Summer 2023 – “request for more information”

• Sept 2023 – notice of award

• Nov 2023 – funding actually awarded





Persistence

• By my count, I’ve submitted approximately 20 grant applications 
(including 8-9 NIH grant applications) since 2011

• First successful grant application of any kind = 2016 ASRM Research Grant on 
“Mitochondrial Dysfunction in women with Endometriosis” (#15-ish)

• First successful NIH Loan Repayment Program (LRP) Grant application = 2018 
(3rd try for NIH LRP funding)

• First successful NIH Grant = 2024 NIH R21



Background



Prior work



Prior work



Prior grant application:  Summer-Fall 2021

• Submission to “Prepared and Treatment Equity Coalition” (PTEC) 
grants:  “Uncovering Drivers of Disparities in Maternal Mortality, in a 
Database of the Greater Plains Collaborative”

• Brief proposal submitted in June/July 2021

• Invited to submit full proposal (Aug 2021)

• Submission 9/1/21

• Notice (not funded):  Fall 2021



Initial meeting with GPC staff

• 9/30/21
• Deandra Cassone, Xiaofan Niu, Ali Lund

• “Research Opportunity Assessment Form” to connect with potential GPC 
collaborators, and also meet with the Rapid PACE team….



What 
is 
Rapid 
PACE?



What 
is 
Rapid 
PACE?



Rapid PACE 1

1/26/22 - Greater Plains Collaborative Rapid PACE session 1



1/26/22 - Greater Plains Collaborative Rapid 
PACE session 1
• Presented 5-6 slides

• (but I also had another 15-20 slides after my main presentation, in case 
people had questions, and for further background)



Rates of Mortality Vary by Race and Age

QUESTION: How have the cause(s) of maternal mortality 

and severe maternal morbidity (SMM) changed over time, 

in different racial groups in the U.S.?



Causes of Mortality Vary by Race

 Our hypothesis is that cardiac causes (cardiomyopathy, 

cardiovascular conditions) of maternal mortality in Black 

women have increased, while other causes (such as 

hemorrhage) have decreased from 1990-2020 



Disparities in maternal mortality



Research Proposal - Impact

• Impact:  
Results will help us understand and address 
drivers of racial and socioeconomic 
disparities in maternal mortality and severe 
maternal morbidity (SMM)

• Goal:
Develop interventions to decrease the rate of 
maternal mortality and severe maternal 
morbidity in the United States.



Request/focus for session

• We are interested in your ideas about 
measurement and collecting information.  This 
may include

• Co-morbidities (other illnesses)

• Health metrics

• Social Determinants of Health

• (Future) Use of questionnaires



Other input

1. How should we continue patient/family 
engagement?
• How should we set up an advisory board of patients 

and community members that are interested in this 
work?

• How often do you recommend the advisory board 
meet?

• Should we send E-mail invitation and explain we want 
them to meet to discuss study design, analysis, 
publications, etc.?

2. Letter of support? 
A letter of support for our upcoming grant application



Take-home points from Rapid PACE #1



Take-home points from Rapid PACE #1
• Other issues:

• “Why is your hypothesis focused on cardiovascular causes of mortality?”
• How is race categorized (self-identified, or labelled by someone else)?
• What about “near-miss” events, that don’t result in mortality?
• How can you/will you account for prior pregnancies?

• Other issues (not addressed in application version 1.0):
• What about delays in accessing prenatal care?  Cultural distrust of the 

healthcare system, revealed by missed appointments, prior pregnancy events, 
etc?

• Is BMI more important, or BMI trends?  What about fluctuations in weight 
during pregnancy?

• Can you stratify by age and risk factor together, rather than separately?
• Does the race of the doctor matter?  There was a Jan 2021 Washington Post 

article on how “Black women and babies do better with black doctors”



Rapid PACE 
Letter of support #1





Waiting for NIH study section….

• Initial NIH grant submission in Feb 2022

• May-Jun 2022:  notice that it was assigned a number, and due to be 
reviewed 



First NIH grant application rejected (“triaged”)

• One (interesting) critique was that the study “does not include 
perspectives from impacted communities, and that the involvement 
of a community advisory board could strengthen the proposal.”

• Actually, we *did* include an appropriate letter of support, but easy to miss.

• In retrospect, it would have been better to emphasize our engagement with 
Rapid PACE throughout our application.

• Time for a grant re-application!



Rapid PACE 2

1/23/23 - Greater Plains Collaborative Rapid PACE session 2



1/23/23 - Greater Plains Collaborative Rapid 
PACE session 2
• Key points:  

• Briefly reviewed:  research team, hypothesis, specific aims

• Presented feedback from NIH study section, with our proposals for 
improvement

• Most importantly, discussed what elements should go into our “Conceptual 
Framework” for Racial Disparities in Maternal Mortality



Research team

• Research team @ MU:
• Co-investigator:  Xing Song, PhD (HMI)

• Research team:  Deandra Cassone, Xiaofan Niu, Ali Lund

• With support from Katie Wilkinson, Abu Mosa, Russ Waitman

• Utah site investigator:  Michelle Debbink, MD/PhD



Grant application - hypothesis

• Overall objective of this proposal is to better-understand factors 
associated with maternal mortality and severe maternal morbidity in the 
United States. 

• Critical knowledge gap is a comprehensive understanding of causes of 
maternal morbidity and mortality in different patient populations, with an 
emphasis on preventable factors that may vary with racial or 
socioeconomic disparities.  

• Our central hypothesis is that the root causes of maternal mortality 
have been changing over time; we propose to test this hypothesis using 
electronic medical record data in these two specific aims:



Grant application – specific aims

• Our central hypothesis is that cardiac causes of maternal mortality 
in Black women have increased over time

- Aim 1:  To interrogate de-identified healthcare records 
from patient care encounters in the Cerner 
Corporation’s multi-institutional Real-World DataTM 
database 

- for correlations between baseline characteristics, health 
conditions, urban/rural status, and regions of the country with 
maternal mortality and severe maternal morbidity (SMM), 

- to determine factors associated with racial and socioeconomic 
disparities in maternal mortality and SMM, 

- and with a focus on whether cardiac causes of maternal mortality 
and SMM have been increasing in Black women; and



Grant application – specific aims

• Our central hypothesis is that cardiac causes of maternal mortality 
in Black women have increased over time

- Aim 2:  to use de-identified linked data from the 
Greater Plains CollaborativeTM, PCORnet, social 
security death files, obituary files, and geocoding (to 
help identify relevant social determinants of health) 

- to determine factors associated with racial disparities in maternal 
mortality and SMM at the University of Missouri and the University 
of Utah, and 

- with a focus on whether cardiac causes of maternal mortality 
have been increasing in Black women.  

- Such linked data is more robust than hospital-based databases, 
as data linked to death files can capture pregnancy-associated 
deaths up to one year after delivery.



Grant application - innovation

• 1) will build knowledge about drivers of racial disparities in maternal mortality, including 
the effects of disparities in cardiovascular and metabolic disease on pregnancy; 

• 2) will further establish trends in maternal morbidity and severe maternal mortality, 
because of the longitudinal nature of the available data;

• 3) will link data to determine drivers of racial and socioeconomic disparities in maternal 
mortality; 

• 4) quasi-experimental approach to better-account for the observational nature of this data, 
to more appropriate compare controls and treatment groups through propensity-
weighting, and to account for bias caused by rare events. 



Committee feedback 1

1) (1) Novelty was seen in the potential to explore the role of social 
determinants of health on maternal mortality and SMM, but that “since 
leading causes of maternal death by race are known to differ by race, it 
is unclear what significance elucidating trends would have.“  

- In response to these comments, Aim 2 is now rewritten with a more innovative approach to 
quantitate the relative impact of each factor (age, BMI, race, tobacco use, comorbidities, 
medical history, social determinants of health) on maternal mortality and SMM.  We 
anticipate developing a “point score” to quantitate factors that have the greatest impacts 
on maternal mortality in different races and age groups.  To our knowledge, such 
quantitation has not been systematically developed for maternal mortality before (e.g. 
“factors increasing maternal mortality include tobacco use [1.5-fold increase]; BMI < 20 [2.8x 
increase], BMI > 60 [5x increase], BMI > 40 [3x increase]; age < 18 and > 39 [both 2x 
increase], Black race [3-5x increase], COVID illness”).  We anticipate that impacts of age 
and BMI will both show a bimodal distribution, as age and BMI extremes are associated with 
pregnancy complications.

• “Quantitation has not been developed before” => Too provocative?



Committee feedback 2

1) (2) It was noted that the two aims seem duplicative.  

While it is acknowledged and appreciated that the aims may seem overlapping 

at first glance, vast differences in these datasets will result in dramatically-

different findings.  Cerner’s “Real World” database will provide a high volume of 

patients, while the Greater Plains Collaborative (GPC) at the Universities of 

Missouri and Utah will give depth; we are not aware of any database that can 

provide both volume and depth.  

- Cerner is a large multi-institutional database that enable an analysis of 

contributors to in-hospital deaths and severe maternal morbidity (SMM).  

- GPC will link geocoding with state death files and hospital records, providing 

valuable information about deaths up to 1 year after delivery, which is not 

available in Cerner.  The latest Missouri data show most maternal mortality 

deaths happen after delivery.



Committee feedback 3

1) (3) It was noted that the concept of race is underdeveloped and 

the team “missed an opportunity to examine race and ethnicity 

beyond Blacks and non-Hispanic Whites.”  

- In our initial analysis, it will be important to first confirm that our analysis will 

continue to show significant and known disparities between Blacks and non-

Hispanic Whites. 

- Once this finding is confirmed in both datasets, we will investigate maternal 

mortality and SMM disparities between Native Americans and non-

Hispanic Whites.  

- In future directions, we also plan to compare Hispanic vs non-Hispanic 

Whites and Hispanic vs non-Hispanic Blacks as well.



Committee feedback 4
1) (4) A missed opportunity was identified, in that our aims did not explicitly 

quantify the impact of exposure to structural racism and discrimination, 
although the panel further notes that “a conceptual model would be 
helpful” since structural racism is not part of the proposed datasets.

- Indeed, many elements of our study are associated with structural racism, including social drivers of 
health (including SES status, poverty, crime, education, life expectancy), comorbidities, access to 
care, measures of dental health, and measures of allostatic load.  

- Linking measures of vaccine hesitancy with geocoding will also help elucidate those minority 
communities with higher skepticism of Western medicine and health institutions, which may also 
reflect neglect and structural racism.  While structural racism is indeed not part of our proposed 
datasets, we have rewritten Aim 2 to reflect that we will analyze a plethora of factors that may 
comprise critical components of structural racism and discrimination.  

- A novel strength of our study is that we will also potentially be able to quantitate the relative weight 
and even provide a “point score” to these subcomponents of structural racism, with regard to their 
contributions to SMM and maternal mortality.

- Is this an “over-promise?”

- While geocoding may help uncover the impact of residential segregation and environmental 
injustice locally, on SMM and maternal mortality, we note that our research does not address the 
direct impact of biased policing and voter suppression on maternal mortality.

- can be developed further; we should state “race is a social construct” early in the application…”



Committee feedback 5

1) (5) Resources related to disparities, health equity, or racism are 

not described at the University of Missouri.  

- The resources section of this grant application has been updated accordingly.
• I should also probably ask for a letter of support!



Take-home points from Rapid PACE #2

• Reviewed concerns from NIH study section feedback, agreed with our 
plan

• Helped develop “conceptual framework” for organizing and defining 
factors that may contribute to maternal mortality and morbidity



Rapid PACE 
Letter of support #2























Conceptual Framework for 
“Racial Disparities in Maternal 

Mortality”
Proposed 1/3/23 by Albert Hsu and team

(FINALIZED in March 2023…)



Fig4. Conceptual Framework for “Racial Disparities in Maternal Mortality”

Patient

Patient factors

*Family factors

• Demographics:  Age,1,2 BMI1,2

• Comorbidities 1,2

• SDOH (education level, 2 marital status,1,2 
occupation,2 income,2 urban/rural status,2 

local life expectancy) 2

• Prenatal care (number and timing of visits 
1,2) “encounter table”

• Substance use 1,2 
• Pregnancy history (prior miscarriages, 

near-misses, etc)1,2

• ER visits/touchpoints 1,2

• Mental health (medications/admissions)1,2 
• Medication refill rates (number and 

consistency ) 1,2 
 

• Family history, family support, community resources 
• likely unavailable in          Cerner     and PCORnet
• may be accessible in future prospective studies

Neighborhood factors

• Environmental pollution, water quality 2

• Societal norms ( ie *vaccine confidence 2)

Hospital-level factors

• Regions of the country (ie 
maternal care deserts; 
Medicaid expansion states)  1

• Urban/rural status 1,2

• Obstetric Levels of Care 1

*Provider issues

• Prenatal care provider (obstetrician, 
midwife, home birth, etc), markers of 
unconscious bias, circumstances of 
transport to higher level of Ob care 

• likely unavailable in        Cerner    and      
PCORnet

• may     be accessible     in      future 
prospective studies

1Accessible in Cerner Database

2Accessible in “PCORnet Common 
Data Model” (including geocoding, 
consumer-based information)

Access issues

• Insurance status 1,2 

• Average distance to nearest hospital 2

• Average distance to (and # of) nearest 
obstetrician, MFMs 2

• Telehealth/broadband   access 2

• Average distance to nearest neonatal  ICU 2



Ongoing work, and next steps

• Hoping to schedule another RAPID PACE meeting this fall, to 
• Discuss findings from our current work, as well as 

• Seek feedback on proposed follow-up R01 NIH grant application for Feb 2025.



What should I know about 
setting up a Rapid PACE session?



GPC Rapid PACE Researcher’s Presentation 
and Format: 
• Each Rapid PACE session will not exceed one hour. If the team 

needs more time for discussion, an additional Rapid PACE session 
will be scheduled.

• The GPC Rapid PACE session will be facilitated by one or more 
members of the KUMC GPC engagement team to ensure the 
allocated time for each session is adhered to and all participants 
have a chance to respond and provide input. The KUMC GPC 
engagement team: 

• will provide guidance to the research team and review their slides 
prior to a scheduled GPC Rapid PACE session and

• will moderate sessions and take notes that will be shared with all 
participants and presenting research team. 



GPC Rapid PACE Researcher’s Presentation 
and Format: 

• The researcher/research team will give a brief oral presentation 
(no more than 10 minutes) about their project augmented by 
PowerPoint slides. 
• This will outline the specific request they have for the GPC Rapid 
PACE participants. 
• The researcher will use plain language, avoiding acronyms and 
research jargon. After the presentation, the researcher will hear 
the advocates’ reactions, answer questions and discuss the 
project, as needed.



TITLE:  This slide should include the 
title of study (with a lay 

title, if needed), researcher 
name, 

researcher/department/inst
itution, and date.



RESEARCH PROPOSAL:  

• A brief statement describing the research study. Specifically 
state why the research is needed and how it could impact 
patients. For instance, how may it increase understanding and 
advance care for those with a specific condition or disease, 
etc. 



The Request or Focus for the Session: 

• Discuss what the researcher/research team is specifically requesting from GPC Rapid PACE session. 
If the request concerns a new project/proposal, include a statement about what are you trying to 
study and why it is important.  If the request concerns some aspect of a current project, describe 
the feedback you seek (i.e., feedback on a newsletter format or survey questions).   Use plain 
language and define terms likely to be unfamiliar with the audience of stakeholders participating in 
the Rapid PACE session. 

• Be specific about your “ask” for this session…what input you desire; and when or if you need any 
additional input following the session. For example, if the request concerns a new 
project/proposal, what aspect of the project are you seeking input on? For example, do you want 
clarification about the relevance of the research question? Do you want input into the various 
methods that could be used to answer the question? Do you want feedback on the protocol or 
design aspects of the study? If there is some current project phase or item you want the group to 
respond to, be sure to provide relevant documents separately or clearly describe the issue on this 
slide. 



What I Need Going Forward from GPC Related to Engagement:  

• Anticipate what your engagement needs from the project might be.  
For example: 

•  • Will there be an additional request related to engagement 
at the local level or across the GPC?  

•  • Do you need a letter of support from the Raid PACE team?  

•  • Are you asking for ongoing input from an individual 
patient(s) as a collaborator on your project?  

•  • Include any other requests you would like the group to 
consider. 



Discussion (optional slide): 

• If you need decisions or other information from the participants, 
discuss them on this slide.  For example, if there are additional 
opportunities for the GPC Patient Advisory Council members to 
engage with the research team, include those here.  Include a 
timeline reflecting those opportunities and any other requests you 
may have (for example, if you require a letter of support, who it 
should be sent to and a due date).



Take-home messages



Take home messages – NIH grant applications
• NIH grant reviewers are (generally) not “out to get you,” but are 

rather giving you input on how to improve your applications
• but sometimes the feedback hurts!

• Redundancy is a virtue in NIH grant applications
• they probably didn’t see our first RAPID PACE letter, when they gave us 

feedback on initial submission



Take home messages
• Be organized when you meet with Rapid PACE

• Small # of slides

• Have specific questions in mind

• Patient engagement is a process, which can be really fun!

• The next time you engage a Rapid PACE group, ask everyone to pose 
for a picture before the end…!
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Questions?
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