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Awards |

applied for and
secured

- F32 Ruth Lillian Kirschstein
National Research Service Award
from the Agency for Healthcare
Research and Quality (AHRQ F32)

* $174,497 over two years

- American College of Surgeons
Resident Research Scholarship
(ACS)

* $60,000 over two years

- Association for Academic Surgery
| AAS Foundation Trainee
Research Fellowship Award (AAS)

* $30,000 over one year

Accepts applications in April, August, and
December

Allows 1 resubmission attempt if rejected

Number of awards limited by federal budget
allocation

No interview

One submission deadline annually in September
5 awards per year
No interview

One submission deadline annually in August
4 awards per year, one per research category
Has an interview




* This presentation represents one person’s perspective
* This presentation combines anecdote, objective fact, and opinion

* | will make strong recommendations based on my experience,
YMMV

Disclaimers

- The eventual success of the applicationsis in larger part due to
support from mentors and assistance from previous applicants

* The federal funding environment is in flux and may make my
strategy less applicable in the future




TIMELINE

- Timeline, timeline, timeline

- If you are very serious about getting individual award funding,
start thinking about it at end of intern year
The Most

* “The best time to start was back then... the next best time is now”

Importa Nt + April PGY2 is still doable!

Th in * Other training grants (T32, R38) available to Northwestern
g residents are applied for in third year
* These are your backups, not the goal

- What does the timeline look like, actually?

- What is the strategy to maximize your efficiency applying for
awards?
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@ NIH Supported Training/Fellowship Programs

NIH Ruth L. Kirschstein National Research Service Award (NRSA) Individual
Postdoctoral Fellowship (F32)

@ Programs at Northwestern University

Chicago Kidney Urology Hematology network FOR city-Wide reseArch tRaining and
career Development (Chicago KUH FORWARD) (Deadline - Rolling basis until slots
are filled)

NQUIRES NCI Resident Research Opportunity in Surgical Oncology (ror) (NIH/NCI
R38) (Deadline 9/29/23)

NQUIRES Resident Research Opportunity in Surgical Oncology (eor) (NIH/NCI T32)
(Deadline 9/29/23)

Northwestern University Minority Health Disparities Research Training Program
(NIH/NIMDH T37)

TL1 - Multidisciplinary Training Program in Child and Adolescent Health

Vascular Surgery Scientist Training Program (NIH/NHLBI T32) (Latest application
date 3/1/24)

Transplant Surgery Scientist Training Program

NU School of Professional Studies Ad
Informatics and Artificial Intelligence)
NU-THRIVE: Postdoctoral T32 Fellowship in Translational Science, HIV, and Sexual
and Gender Minority Health

ed Graduate Certificates (Including Health

The University of Chicago and Northwestern University Postdoctoral Health Services
Research Program Postdoctoral Fellowship

Robert J. Havey, MD Institute for Global Health

© Programs outside Northwestern University

The Advanced Immunobiology T32 Training Program (AITP) at Duke University
(Deadline 2/1/24)

Training of Academic Surgical Oncologists T32 Training Program at MD Anderson
Cancer Center

T32 NIH Training Grant Position at Boston University ocx)

University of Arizona Aerospace Medicine and Surgery Fellowship

Non NIH-Funded Training Programs

American College of Surgeon Clinical Scholars in Residence

American College of Surgeons Scholarships

National Numbered Surgical Education Trials Group Research Fellowship (2 years)

H d Hughes Medical Institute Hanna H, Gray Fellows Program (Deadline 12/1/23;
Internal Deadline 11/27/23)

© NIH Loan Repayment Program

= NIH Loan Repayment Program (Deadline 11/21/24)

@ Research Trainee Awards

= Steven J, Stryker, M.D., Gastrointestinal Surgery Research and Education
Endowment Deadline 3/1/24

= Association of Academic Surgeons (AAS)/AAS Foundation Trainee Research
s (in areas of basic science, clinical, and education) (Deadline 8/21/23; internal
ne 8/9/23)

d
= AATS David J. Sugarbaker Surgical Resident Investigator Award (Deadline 12/1/23;
internal deadline 11/20/23)

= AATS Foundation Programs (Search "Residents™ for full list)(Deadline 12/1/23;
internal deadline 11/20/23)

= American Association for Cancer R h (many opportunities)

= American College of Surgeons Resident Research Scholarships (Deadline 9/15/23;
internal deadline 9/5/23)

= American Heart Association Postdoctoral Fellowship (Deadline 9/7/23; internal
deadline 8/28/23)

= American Society of Transplant Surgeons Jon Fryer Resident Research
Scholarship Deadline TBA

= American Society of Transplant St
Transplantation Deadline T8A

Veloxis Fellowship in

= The MacLean Center for Clinical Medical Ethics at the University of Chicago (Deadline
1/15/24; internal deadline 1/4/24)

= Nina Starr Braunwald Research Award (Thoracic Surgery Foundation) (Deadline
9/15/23; internal deadline 9/5/23)

= Society of American Gastrointestinal and Endoscopic Surgeons (Deadline 10/1/23;
internal deadline 9/19/23)

= Society of University Surgeons Research Scholar Award (Deadline 6/28/24;

internal deadline 6/18/24)

= Surgical Outcomes Club Michael Zinner HSR Fellowship (Deadline May 2024)

= Thoracic Surgery Foundation Resident Research Fellowship (Deadline 9/15/23;
internal deadline 9/5/23)

= VA Chief Resident in Quality and Patient Safety Program (CRQS)

= Vascular and Endovascular Surgical Society/Medtronic Vascular Resident Research
Award (Deadline 10/6/23; internal deadline 9/22/23)

O Prizes/Travel/Meeting Awards

= 2023 AMA Research Challenge

= AOA Postgraduate Fellowship (for 2K) (Deadline 5/28/24; Internal deadline is
5/28/24)

= Midwestern Vascular Surgical Society travel scholarship

= Midwestern Vascular Surgical Society Trainee Awards

= The Society of Asian Academic Surgeons Foundation Academic Surgical Congress
Research Award (Deadline 8/6/23; internal deadline 7/26/23)

Others not shown:

* ASCRS (colorectal)
Resident Research
Fellowship

* AmAssoc Thoracic
Surgery

* Plastic Surgery
Foundation

* Probably more...

Q Prizes/Travel/Meeting Awards

= 2023 AMA Research Chall

= AOA Postgraduate Fellowship (for 2K) (Deadline 5/28/24; Internal deadline is
5/28/24)

= Midwestern Vascular Surgical Society travel scholarship

= Midwestern Vascular Surgical Society Trainee Awards

= The Society of Asian Academic Surgeons Foundation Academic Surgical Congress
Research Award (Deadline 8/6/23; internal deadline 7/26/23)

@ Courses/Certificates/Masters Programs

= ACS Leadership and Advocacy Summit (April)

= ACS Residents as Teachers and Leaders (March)

= Artificial Intelligence at Northwestern

= FSM Center for Education in Health Sciences Master of Science in HSOR

= Institute of Image-Guided Surgery (IHU Strasbourg) Diploma Program

= McGaw Medical Education Clinical Scholars Program (Programs in Bioethics, Global
Health, Health Equity and Advocacy, and Medical Education)

= NU Center for Leadership Fellowship in Leadership
= NUCATS Master of Science in Clinical Investigation

= School of Professional Studies Artificial Intelligence Certificate Program




The Timeline

F32 Initial SUS Submissi
Submission ACS Submission (Eaﬂy%&fsé?g

(April PGY2) (September PGY3) not apply)

AAS Submission F32 Resubmission
(August PGY3) (or initial
submission)

(December PGY3)



Meeting with Dr. Ho Identify Potential Research
PGYa (FlaII) Mentors (Ju\ne)

¢ ¢

Edelstone-Bendix

Day (June)
Obtain Prior F32 Wr!te, Rev!se, .
Select a Applications Write, Revise, Receive F32
PGY2 Mentor (Jul oe erte Revise Score (June)
entor (Ju y) (August) . se.. &
Th e TI l I el I n e Begln Submit\F32 in
Conceiving of Reglster eRA (April)
Aims (July)
Receive F32  Submit ACS Resubmit Ao
Reviewer  Resident Research F32 A%/_var. F32 Award
PGY3 Feedback Fellowship (December) Notifications Notification
(July) (September) (January) (May-June)
Sme_}t AAS Intervnew F32 ReSmelt SUS Resi/dent
Trainee Appllcatlgns for AAS Score Research Scholar
Research and Interviews Research  (February) Award (August
Fellowship (November)  Fellowship PGY4)

(August) (December)



F32 Initial Submission
AAS Fellowship

Expect Rejection

ACS Scholarshi

Receive Feedback Recycle F32 Writing

Improve Study Recycle F32, AAS
Design with F32 Writing
Feedback Cont This is now your
" ontinue
The Strategy: mproveWriting | ool o of | Destproduct
Clarity After Study Design, For ALL the marbles
Make the most of Rereading F32 | writing Clarity

the opportunity to
resubmit your F32

* The latest you can submit an F32 in time to start research years with funding is
December PGY3

* Working backwards gives us the April PGY2 deadline for your initial F32
submission, so you can resubmit in December PGY3

* This convenientl?{ provides the window to recycle the initial F32 submission for
other award applications at the start of PGY3

- Not shown: Society of University Surgeons (SUS) Resident Research Scholar
Award applications are due in August PGY4 if you don't get any of these funds




Comparison
of Award
Submission
Requirements

The society awards
can be written
entirely with F32
materials

Remember to modify
letters, cover pages
for specific awards

Cover Letter
Introduction
Project Summary/Abstract

Project Narrative
Specific Aims

Research Strategy
References Bibliography

Background & Goals of Fellowship
Training

Sponsor [ Co-Sponsor Statements
Letters of Support

Letters of Reference

CV / Biosketch

Facilities & Other Resources
Equipment

Human Subjects Protections

Respective Contributions

Selection of Sponsor and Institution

Responsible Conduct of Research

Institutional Environment and
Commitment to Training

Budget and Justification

F32

1page

1 page (resubmission only)

1 page summarizing specific aims,
training plan, and environment

2-3 sentence summary
1page

6 pages

No Limit

6 pages

6 pages

6 pages

At least 3, no more than g
Applicant, Sponsors, Co-Sponsors
No Limit

No Limit

8 subcategories, <1 page each,
however extensive PHS Human
Subjects and Clinical Trials Form

1page
1page
1page

2 pages

No Limit

ACS

1 page introducing the applicant,
career objectives, training plan

1page
3 pages
1page

1 chair letter, 1 research Pl letter

No

1page

AAS

1page

1 page

5 pages

1 chair letter, 1 research Pl letter

Applicant, Research PI

1 page




Using Peer

Materials

I

& Share © Copylink B Add shortcut to My files | Download
* Jessie shared her final & Myfiles > F32 resources
F32 submission materials
as well as those of prior 5 Name - Modifed -
applicants (Successful and " & Reiter F32 documents > January 17, 2023
not) \o)  1F32HL162378-01-Summary Statementpdf}X  October 23, 2022

* Much of the language -

was recyclable ;T

* There were differences o
between basic science vs. o
health services research o

* Particularly regarding B
facilities, equipment, o
selection of institution -

given my focus was s

different m

* Dr. Ho has collected a:
these in a central &
repository for internal use

FINAL-Activities Planned-JWH.docx x
FINAL-Assembled Proposal v2.pdf P

FINAL-Authentication of Key Biological-J... »
FINAL-biosketch-IWH.docx P
FINAL-Budget_justification Jessie Ho F32.... ¢

FINAL-Concurrent Support-JWH.docx P

FINAL-Cover Letter-JWH.pdf »
FINAL-Cover Letter-]IWH-3.pdf x

FINAL-Doctoral Dissertation and Researc... »%
FINAL-Equipment-JWH.docx P
FINAL-Facilities and Other Resources-JW... »
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FINAL-Keller-biosketch.docx P
FINAL-Project Narrative-)\WH.docx P
FINAL-Project Summary-JWH.docx »
FINAL-Resource Sharing Plan.docx F

October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022
April 1, 2023

October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022
October 23, 2022

October 23, 2022

Modified By ~

Reiter, Audra
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Sanchez, Joseph
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie
Ho, Jessie

Ho, Jessie

File size v

0 items

139 KB

22.8KB

2.61 MB

14.8 KB

48.1 KB

23.2 KB

124 KB

333 KB

70.0 KB

24.1 KB

14.9 KB

24.2 KB

21.1 KB

40.5 KB

12.7 KB

16.4 KB

12.5KB



* Obvious:
* Clinical residency remains time consuming and the priority

* Less Obvious:
* The long timeline in mid-PGY2 is deceptive
* Itis NOT a lot of time and it is NOT too early
* YOU are the primary driver of the proposal

You collaborate with your mentor, butYOU are inventing the Specific Aims and
Research Strategy

* This sometimes means making up the research strategy as you go

Biggest

- Easy to get stuck or feel you are in quicksand because the amount of work is
Challenges for pardlyeing
* YOU likely will ghostwrite all sponsor, co-sponsor, and reference letters
F3 2 * Iterative revisions can be demoralizing

* See-saw been nitpicking during some weeks and major revisions of research
strategy during other weeks

* The proposal needs multiple sponsors with different expertise

* You need to find sponsors and obtain their consent; your mentor can help
assemble a sponsorship team

* The training plan is more important than the actual project
* F32is atraining grant, and the project is a vehicle for training you in research
* Your proposal will be rejected for a stellar project and inadequate training plan




My Experience

- Theinitial F32 submission

* Despite starting early, it was

required effort which felt
overly demanding as a clinical
resident

easy to defer working on non-
essential grant writing in favor
of clinicalresidency
expectations

Having prior F?z applications
as a reference led to a false
sense of security

AAS and ACS applications were significantly easier having already put the thought into
the F32 and recycling much of the Tanguage

* Adapting the F32 application to the reduced page requirements for AAS and ACS was

still laborious

- The F32 resubmission was started over a month in advance and still required excessive

time wordsmithing, formatting, and crafting a new training plan from scratch

* Input from my mentor and co-sponsors greatly improved the application, but at the

same time created more work from incorporating their feedback

* That said, the amount of funding has made research life much easier given increased

funding for conference travel, analyst support, etc.

* My experience does not have to be yours

* Future grant applications now appear less daunting — I have muscle memory on how to

put together a grant and know what level of effortis necessary, so | can plan better



Testimonial

Anonymous PGY5 #1

* “I think my year was honestly a little weird with [finding research

funding] ...because we all were so late in finding opportunities and
missed a lot of deadlines”

* “I think at the time | wish | knew 1. What options there were, and

what the due dates were 2. Exactly how to access the grant
advising services at NM and if we HAD to use them (since usually
means needs to submit [weeks] earlier) and 3. How many to apply

for”

* “I think what happened to me was that I had a sense | wanted to

apply for an F32 and the loan forgiveness but didn’t have a
project identified in time and couldn’t pull myself together in 3

months”

* “There was sorta like a sense like, you should do this, and really no

guidance except just winging it. Like I wish | had a timeline but |
feel like since then Dr. Ho has shared some of that stuff so hopefully

that’s not a problem anymore”



« “.. lwould’ve been more successful if I had started sooner and had
acquired a mentor sooner also.”

* “You can’t really write one of these things within 3 months like |

Testimonial tried to do.”

Anonymous PGY5 #2




You Have

Support
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Ideally someone with a track record of supporting research residents

Should be someone you envision yourself getting along with

Ask prior research residents for their experiences with their mentors
* Biggest complaint: lack of mentor responsiveness

+ Two approaches:
- Choose mentor for their subspeciality:

* Pros: they can introduce you to colleagues at conferences, you demonstrate
interest in the field, you will have much deeper exposure to field which
shows on the interview trail

* Cons: if you change your subspeciality interest (not uncommon), these
benefits evaporate somewhat, you might be doing projects you are not
really enthused about (clinical research when you'want basic science, etc.)

* Choose mentor because of their research methods:

* Pros: what you learn will be applicable no matter your future subspeciality,
you can brand yourself as a methods expert (“qualitative methods”, “basic
science”, “health economics” etc.) and how that relates to your career goals

* Cons: less opportunity to network with people in your chosen field, ¥ou will
have to do some outside work to demonstrate interest if important for your
eventual subspeciality (publications, conferences, etc.)

Finding a

Mentor

* Faculty at conferences insist productivity and project ownership >>
subspeciality focus, but there’s likely a balance




Finding a

Mentor

* My advice: pick the mentor for their research methods because you
will be happy regardless

- Double whammy if you change specialty interest AND don't like basic
science / statistics [ qualitative interviews, etc.

+ Methods are 9o% of your time (what your day-to-day looks like)

* You can always be a methods expert and apply them to projects in your
new field

* People change their minds during research years

- Research year experiences will convince people for or against certain
specialties

* Research year lifestyle, family events, etc. also play a role

* You can pick up additional projects / mentors during research years,

but you need to find a mentor early to start applying for grants
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Pl: Saieesh Rao

2 | Funder: AHRQ Your Research Administrator

Project Title Long Term Outcomes and Cost-Implications of Inequitable Access to Acute (Please copy me on all e-mails)
3 Inpatient Rehabilitation
4| Project Period: 7/1/2024 - 6/30/2027 3 Allison Kraft
5 SR DUE DATE: 12/1/2023 (sponsor due date 12/8/2023) allison kraft@northwestern.edu
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Contacts

Administration:

Status: Pl Search

Scientific Review

. . . . 1F32HS029776-01A1
Recent/Pending eSubmissions Officer (SRO)
Name: Kenney,
Nicholas J Status Project Title
* Applications that require action (e.g., to view errors/warnings) prior to submission E Phone: 301-427- Fellowship awarded. Long Term Outcomes and Cost-Implications of
completion 1869 Inequitable Access to Acutelnpatient
* Applications that are available to view (during two business day correction window) prior to Email: Rehabilitation

submission completion

e Review assignment status, review results, summary statements, and Notices of Award

Search by Grants.gov Tracking Num

Nicholas.Kenney@

Phone: (301) 427-

Administration:

Fellowship awarded.

School Name
FEINBERG SCHOOL

Program Official OF MEDICINE
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Chanlongbutra, MEDICINE
Tracking Number Amornrat Division Name
Phone: 301-427- NONE
1542 Department Name

L . o . Pl Name NIH Appl. ID Application ID

* Applications that have been rejected by Signing Official ahrq.hhs.gov Rao, Saieesh 10996951 1F32HS029776-01A1
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Grants
Management Vv Status

N Specialist (GMS)
* Funded Awards @ Name: Caponiti, Status Last Status Update Date
» Successfully submitted applications, both paper and electronic Anna 06/27/2024

* Other Commons features (e.g., Just In Time, eSNAP, Closeout, Financial Status Report) for 1402 PI Name Institution Name NIH Appl. ID
previously submitted applications/awards Email: Rao, Saieesh NORTHWESTERN 10996951
anna.caponiti@ahr UNIVERSITY AT
g:hhs.gov CHICAGO



Priority Score

Found in eRA Commons shortly
after the study section meeting
date

* The score your application

receives is the “priority score”
or “Impact score”

Range from 10-90, lower
scores are better

About half of applications are
not scored at all after initial
review ("ND"” — not discussed)

Initial submission was not
funded with a score of 40

Resubmission was funded
with a score of 20

Percentile based on score
was not calculated for my
application, but that is an
equivalent metric

Vv Review

Application

Award
Document
Number:
FHS029776A

FSR Accepted
Code: N

Snap
Indicator
Code:

Impact Score:
20

Percentile:

Early Stage
Investigator
Eligible:

New
Investigator
Eligible:

Eligible for
FFATA
Reporting:
Yes

Study Section

Scientific

Review Group:

HCRT

Council
Meeting Date

(YYYY/MM):
2024/05

Meeting Date:

02/15/2024

Advisory
Council (AC)

]

Descriptor

Exceptional

Outstanding

Excellent

Very Good

Good

Satisfactory

Fair

Marginal

C-BE-- N - R

Poor

Other Designations for Final Outcome

Abstention

Conflict of Interest

Deferred

Mot Discussed

Mot Present

Mot Recommended for
Further Consideration




Paylines

* Your priority
score or
percentile is used
to compare your
application to
others

* The paylineiis
the conservative
estimate of the
percentile / score
below which

your grant will be
funded

- Varies cycle to
cycle

* Not a sure thing
(see graph)

Award Status
B Bridged Unfunded
B Funded

CountofFY21 Funding Outcomes

40

w
o

[A%]
w

(a8}
o

[
w

[
o

Competing R01 Applications & Awards

Payline set to the 14th Percentile

l |
I I --
2 4 6 8 10 12 14§ 16 18 20 22 24 26 28 30 32 34 36 38
Percentile



- Even if you don't secure funding:
* You will have a clear outline of your research strategy

* You will have identified pitfalls and know what to troubleshoot (data
access, IRB approval, institutional red tape)

Be nEfItS Of * You will be ready to start research years running

d pp |Y| ng * You will have better rapport with your mentor

* You will have firsthand experience writing grants, so your first won't
be as an attending

* You can still report your priority score on your CV even if you miss
the payline




Look & Feel of F32
Specific Aims, Research

Strategy

Original and Revised Submissions




Specific Aims

Spinal cord injury (SCI) is a widespread and debilitating condition affecting an estimated 294,000 patients in
the United States.! Sequelae range from impaired sensorimotor function to complete paralysis. SCl also has
detrimental effects on employment, social reintegration, and healthcare system utilization 2 Importantly,
neurologic losses are mitigated by a post-acute care strategy which emphasizes intensive physical therapy,
frequent nursing care, and regular physician visits ** These activities typically take place at an acute inpatient
rehabilitation facility (IRF). IRF care benefits SCI patients who have 0.6 times decreased odds of mortality, 9.4
times increased odds of independent living at one year, and improved neurologic outcomes compared to those
not admitted to an IRF ? It is thereby imperative that SCI patients are triaged to IRFs for post-acute care.

Despite the benefits of IRF care for SCI patients, our group has shown that publicly insured SCI patients are
less likely to receive care at IRFs compared to privately insured patients, even after controlling for age, injury
severity, and comorbidities ® The reasons for this finding are unclear, as are its long term clinical and fiscal
implications. Given that IRF care improves neurologic outcomes, increased access to IRF freatment may
improve reduce total long-term healthcare system costs. However, there is a critical literature gap assessing
whether such an investment would be cost-effective. Understanding the long-term healthcare costs for patients
admitted versus not admitted to an IRF can determine whether upfront investment in IRF care reduces long-
term healthcare system costs while improving outcomes and care quality metrics for these patients.

QOur overarching goal is to inform healthcare policy at state and national levels by forecasting the clinical and
economic implications of expanded care access. Here, our objective is to determine the cost-effectiveness of
expanded IRF access in reducing morbidity and healthcare utilization in the SCI patient population. We
hypothesize expanded IRF access for publicly-insured SCI patients will reduce long-term morbidity and
healthcare resource utilization at readily acceptable cost-effectiveness thresholds. We are prepared to
undertake the proposed research because we have extensive experience in clinical care, health economics,
economic forecasting, and data analytics using publicly available administrative datasets. We will ensure our
findings are relevant and informative to policy makers. We have the following specific aims:

Aim #1: Understand long-term harm associated with SCI patients who received IRF care versus those
who did not. We will use the California Department of Health Care Access and Information (HCAI) dataset to
identify SCI patients between 2015-2018 and examine the incidence of SCl-associated complications as
enumerated in the AHRQ Quality Indicators and obtained via ICD-10 medical coding data.

H1: Rates of SCl-associated complications, such as DVTs, pressure ulcers, UTls, etc. will be higher
among patients who undergo rehabilitation at an IRF than those who do not at one year after their index
injury after controlling for clinical risk factors such as age, Elixhauser, comorbidity index, and New Injury
Severity Score.

Aim #2: Quantify long-term rates of hospital resource use among SCI patients who received IRF care
versus those who did not. We will use the California Department of Health Care Access and Information
(HCAI) dataset to identify SCI patients between 2015-2018. We will examine individual patient costs over one
year following initial injury, as well as individual costs associated with IRF versus non-IRF care.

H2: Total healthcare resource utilization, including ED visits, rehospitalization, etc. will be higher among
patients who undergo rehabilitation at an IRF than those who do not at one year after their index injury
after controlling for clinical nsk factors such as age, Elixhauser comorbidity index, and New Injury
Severity Score.

Aim #3: Forecast cost-savings associated with redirecting patients to appropriate post-acute care
rehabilitation. This may involve escalation or de-escalation of care. We will apply care costs from patients
cared for at IRFs to matched patients who did not receive IRF care based on aforementioned risk factors.

H3: Upfront investment in IRF care for SCI patients would reduce long term global cost to the
healthcare system at one year, primarily by improving functional outcomes in the post-acute care period
and reducing the incidence of SCl-associated complications.

SPECIFIC AIMS

Traumatic spinal cord injury (SCI) is a widespread and debilitating condition affecting an estimated 294,000
patients in the United States.! SCI is sudden, unanticipated, and afflicts young to middle aged people in the
prime of their lives. Sequelae range from impaired sensonimotor function to complete paralysis. SCI also has
detrimental impact on employment, social reintegration, and healthcare system utilization 2 Importantly,
neurclogic losses are mitigated by a post-acute care strategy which emphasizes intensive physical therapy,
frequent nursing care, and regular physician visits *# These activities take place at an acute inpatient
rehabilitation facility (IRF). SCI patients sent to IRF following initial injury have 0.6 times decreased odds of
mortality, and 9.4 times increased odds of independent living at one year versus those not sent to an IRF 3

Despite the benefits of IRF care for SCI patients, our group has shown that publicly insured SCI patients are
less likely to receive care at IRFs compared to privately insured patients, even after controlling for age, injury
severity, and comorbidities.3 The long-term clinical and cost implications are unknown. Given that IRF care
improves neurologic outcomes, increased access to IRF treatment may reduce total long-term SCI
complications thus reducing healthcare costs. However, there is a critical literature gap assessing whether this
investment would be cost-effective long-term. Quantifying the long-term implications for patients admitted
versus not admitted to an IRF can determine whether upfront investment in IRF care reduces complications
while reducing long-term healthcare costs for injured patients.

Our overarching goal is to inform healthcare policy at state and national levels by forecasting the
clinical and economic implications of expanded care access. The objective of this application is to
determine if expanded IRF access reduces complications and cast among SCI patients. We hypothesize
expanded IRF access for publicly-insured SCI patients will reduce long-term complications at acceptable cost-
effectiveness thresholds. We have extensive experience in clinical care, health economics, economic
forecasting, and data analytics using all-payer claims datasets. We will ensure our findings are relevant and
informative to policy makers. We have the following specific aims:

Aim 1: Understand long-term complications and unplanned healthcare use associated with SCI
patients who did not receive IRF post-acute care versus those who did. We will use California
Department of Health Care Access and Information (HCAI) data to identify traumatic SCI patients aged 18-64
between 2015-2018. We will examine the incidence of SCl-associated complications as indicated by Agency
for Healthcare Research & Quality (AHRQ) Prevention Quality Indicators. We will compare complications and
unplanned healthcare use among patients sent to IRFs, skilled nursing facilities (SNF), and home using
multivariable mixed-effects logistic regression models.

H1: SCl-associated complication rates (e.g., venous thromboembolism, urinary tract infection) will be lower in
patients treated at an IRF than those who were not, one year after index injury controlling for patient variables
(e.g., age, Elixhauser Comorbidity Index, injury intent, Spine Abbreviated Injury Score).

Aim 2: Quantify long-term healthcare costs associated with SCI patients who received IRF care versus
those who did not. We will use the California Department of Health HCAI data to identify traumatic SCI
patients aged 18-85 between 2015-2018. We will examine individual patient emergency department, inpatient,
and post-acute care costs over one year after initial injury. We will compare costs associated with IRF versus
sub-acute nursing facility care using a hierarchical log-transformed linear regression.

H2: Healthcare cost, including emergency department, inpatient, and posi-acute care costs, will be lower in
patients treated at an IRF than those who are not at one year after index injury controlfing for patient variables.

Aim 3: Forecast cost-savings associated with expanded access for SCI patients to IRF for post-acute
care rehabilitation. We will derive and validate a machine leamning model for predicting SCI patients’
discharge disposition using New York State Emergency Department and Inpatient Discharge Databases from
AHRQ's Healthcare Cost and Utilization Project (HCUP) 2015-2018. We will apply this model to California
patients, predicting their counterfactual rate of IRF utilization, and combine several methods including
propensity matching, proportional hazards, and Monte Carlo simulation to calculate subsequent cost-savings.

H3: Upfrant investment in access to IRF care for SGI patients reduces long term healthcare cost at one year.



Research Strategy
1. Significance

This year in the United States, approximately 17,900 patients will suffer from new spinal cord injury (SCls).!
These injuries often occur in the setting of trauma and are initially diagnosed and treated in the acute inpatient
setting. While the acute care in the initial hospitalization following injury is critical to preservation of neurologic
capabilities, ultimate mitigation of neurologic deficits and maximal recovery depends on the quality of
rehabilitation provided in the post-acute care setting. In fact, access to quality rehabilitation, under the
guidance of experts trained in the rehabilitation of SCI patients, is one of the most important factors in reducing
patient mortality and improving subsequent functional status 3#

Expert rehabilitation tailored to the care of SCI patients is provided at sites known as inpatient rehabilitation
facilities (IRFs). Patients are discharged from hospitals to IRFs to complete their course of rehabilitation after
their acute hospital needs are met. IRFs provide a space in which patients undergo at least three hours of daily
physical therapy and are frequently visited by physicians trained in neurology and rehabilitation 8 IRF care is
associated with 0.6 decreased odds of 1-year mortality and 9.4 greater odds of returning home to live
independently * Additionally, patients rehabilitated at IRFs have improved long-term functional outcomes such
as increased physical mobility and self-care function compared to those discharged to skilled nursing facilities
(SNFs).* Given the well described benefits of IRF care for the near-term benefitz and functional recovery
among SCI patients, it is no surprise that some jurisdictions enforce the provision of IRF care for SCI patients.
Regulations in New York state demand that SCI patients be triaged to facilities which can provide IRF-level
care; this results in appropriate transfers of SCI patients to higher levels of care for completion of rehabilitation
treatment.”

Most other states have no such regulations. This allows for the possibility of SGI patients forgoing
necessary rehabilitation care and incurring preventable morbidity such as pressure ulcers, urosepsis, deep
venous thrombosis (DVT), and otherwise not retumning to their highest potential level of function. Previous work
by our group examining patients in California, a state without as stringent regulations regarding SCI care as
New York, demonstrates that thousands of patients who experience traumatic neurologic injuries, including
SCI but also including traumatic brain injury (TBI), are not triaged to IRF level care in the post-acute period.
From the available clinical registry data, it is extremely unclear why these patients are not triaged to IRF care.
Despite controlling for clinical factors such as patient age, comorbidities, and severity of injury, the most
predictive factor distinguishing patients not admitted to IRF care was public insurance status ® Identification of
this factor suggests that a health policy intervention at state or federal levels may mitigate the disparity in IRF
access for publicly insured patients.

Such an intervention would be justified by data documenting reduction of long-term SCl-associated
morbidity by IRF care at acceptable cost-effectiveness thresholds. However, there is little data documenting
reduction of long-term harms and healthcare costs following IRF care. Our group, having already laid the
preliminary groundwork by studying short-term costs associated with IRF care, is expertly poised to assess the
long-term healthcare system costs and clinical outcomes associated with access to acute inpatient
rehabilitation for SCI patients.

2. Innovation

Over the past several years, the team led by Dr. Stey has led research efforts to improve the cost and
quality of healthcare in the United States. This work recognizes that drivers of healthcare costs include not only
decisions made regarding care in the acute care hospital setting that most physicians are familiar with, but also
decisions regarding care in the post-acute care setting as well. There is increasing evidence in the literature
that much preventable patient harm and increased healthcare system cost occurs due to inadequate care in
the post-acute care setting. For example, understanding that patients undergoing curative cancer surgery
Femain at increased risk for venous thromboembolism (VTE) after surgery, including post-discharge, informed
interventions to reduce this risk % We propose to extend the analogy to rehabilitation of SCI patients, arguing
that the quality of post-acute care rehabilitation not only influences clinical metrics such as mortality and
functional status, as previously described, but also influences long-term healthcare system utilization and

RESEARCH STRATEGY

A. SIGNIFICANCE

A.1. 5pinal cord injuries (SCI) are a common and sudden cause of disability in young, working aged
people where the degree of disability can be mitigated through access to highly specialized healthcare
immediately after injury. This year in the United States, approximately 17,900 patients will suffer a new SCI."!
These injuries occur from falls, vehicle collisions, sports accidents, and self-inflicted or interpersonal violence.'8
SCI patients are initially treated in specialized hospitals known as trauma centers which provide early definitive
care such as neurosurgical decompression’® and mean arterial pressure elevation following injury to promote
neurologic healing.®-"" However, functional recovery depends on rehabilitation in the first year after injury 381

A.2. Expert rehabilitation tailored to the care of SCI patients occurs at inpatient rehabilitation facilities
(IRFs) which improve functional recovery while reducing long-term complications and mortality.
Patients are sent for rehabilitation after initial hospitalization (Figure 1). Timely rehabilitation is critical because
neurologic adaptation is highest one year after injury ® Patients at IRFs do at least three hours of daily physical

therapy and are cared by multidisciplinary teams with
physicians trained in neurology and rehabilitation."? IRF
care is associated with 40% decreased odds of mortality
and nine-fold greater odds of independent living at one

Mecicaliy-
year compared to skilled nursing facility care (SNFs).3¢ =
A.3. Preventable complications occur when SCI

Figure 1: Independence after SCI can be regained with
rehabilitation at IRF

patients forgo expert rehabilitation at IRFs. Examples
include urinary tract infections from indwelling catheters

preventable with bladder training protocols;® -8 e
ventilator-associated pneumonias preventable with SCI- Acuse Carewt

specific ventilator weaning protocols; 2" and pressure
ulcers®®-31 and venous thromboembolism?2-3 from

immobility. These complications particularly occur when
patients are discharged to SNF_* SNFs provide only one hour of rehabilitation daily and lack SCI protocols or
multidisciplinary teams. SNFs offer heterogenous care and precipitate functional decline among the disabled.*®

A.4. IRF beds are extremely limited which has led to biased patient selection for IRF. IRF access is
limited by insurance coverage,***' race,*>-* social support,*” and proximity ** Previous work by our group
demonstrated that thousands of neurotrauma patients in California are never sent to IRF after hospitalization.
That study was motivated by our team’s clinical experience working in California that even young, healthy SCI
patients were referred to SNF rather than IRF because of anticipated issues with insurance approval. Our study
confirmed an inverse association between public insurance and with odds of IRF care despite controlling for
age, comorbidities, and injury severity when compared to private insurance.®

A_5. 8Cl is different from other indications for acute IRF because 5CI occurs in young, working aged
people wha decades of life and potential economic productivity ahead of them. This imposes large long-
term costs to public payers. Despite being only 14 8% of the population, disabled people account for 72% of
Medicaid costs and 54% of Medicare costs, having higher per-capita expenditures than the non-disabled. *-3°
Furthermore, SCI patients are often primary eamners for families and have potentially decades of economic
productivity if neurologic function is regained.*451-52

A:G- Sumejurisdic‘l!ops have health policies Figure 2: Calculate the ideal investment in IRF access to
which mandate provision of IRF care for SCI maximally reduce $CI complications for the least total cost
patients. New York state law requires that hospitals Y

rehabilitation 3 However, most states lack
regulations. Patients not sent to IRFs go to SNFs
where intensive rehabilitative care is not possible 25| »
Qur team quantified that in California it would take !
$364 million annually to expand IRF access to all \
neurotrauma patients_® While large, this cost must be L
viewed in the context of 1) reducing SCI complication i
rates, 2) reducing emergency and inpatient :\
encounters, and 3) expected resulting cost savings. !

A.7. There is a critical literature gap in whether
the upfront cost of IRF care is offset by long-term

discharge SCI patients to IRFs for high quality .
1
1
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Specific Aim 1: Understand long-term harm associated with SCI patients who received IRF care versus those
who did not. We will use the California Department of Health Care Access and Information (HCAI) dataset to

identify SCI patients between 2015-2018 and examine the incidence of SCl-associated complications as
enumerated in the AHRQ Quality Indicators and obtained via ICD-10 medical coding data.

Rationale for Aim 1:

Previous literature and our own clinical experience demonstrate that SCI patients experence severe
complications requiring hospitalization or emergency treatment as a result of their disability. Incidence of these
complications, such as pressure ulcers, urosepsis, and DVT, are critical healthcare quality measures assessed
by AHRQ. To establish whether expanded access to IRF care is economically merited for SCI patients, one
must establish baseline empirical rates of these complications in both the IRF and non-IRF treated populations.

Experimental Approach

To assess the efficacy of IRF care in promoting health and functioning among SCI patients, we will
examine AHRQ Prevention Quality Indicators (PQI) Composite Measures in the SCI population for one-year
following their acute injury. PQI Composite Measures include rates of inpatient admission for diabetes
complications, hypertension, heart failure, community acquired pneumonia, urinary tract infections, and
Asthma/COPD as well as rates of lower extremity amputation.'2 We will also track rates of SCl-associated
complications not specifically enumerated in the AHRQ PQI Composite Measures, such as incidence of DVTs
and urinary retention. Given that a minority of patients will likely experience recurrent complications whereas
others may experience none, rates will be determined by calculating the both the number of unigue patients
who experience complications (so that each patient is only counted once) as well as the total incidence of
complications (in which each patient may count more than once).

The HCAI dataset documents every inpatient admission and emergency department encounter in the
state of California. To limit our analysis to SCI patients, we will filter for those patients whose records contain
an International Statistical Classification of Diseases and Related Health Problems, version 10 (ICD-10) code
corresponding to SCI. These codes are 514, 524, and 534, corresponding to injuries of the cervical, thoracic,
and lumbosacral spina cord, respectively. Given that ICD-10 codes may be persistent well after the period of a
patient's initial injury (to document a history of SCI), index presentations of SCI will be identified by the
presence of a corresponding E-code, and ICD-10 code documenting external traumatic circumstances
responsible for the patient's presentation. Patient records will be linked across inpatient and ED encounters to
identify the index presentation of a patient’s spinal cord injury. The time period under examination will be
between 2015 and 2018; this period was chosen for ease of analysis given a full conversion from ICD-9 to
ICD-10 coding conventions by this time. During record linkage, each patient with an identified index admission
associated with traumatic SCI (as indicated by an E-code) will have their initial post-acute care disposition
recorded (IRF versus SNF, for example) for follow-up analysis.

Preliminary analysis demonstrates that 22 946 emergency room records in the 2015-2018 study period
document a patient encounter with an active or historical diagnosis of SCI. Similarly, 22 328 inpatient
encounters involving an active or historical diagnosis are found during the same time period. Once records are
linked for individual SC| patients across inpatient and emergency room encounters, we will use several
multinomial mixed-effects logistic regression models to evaluate the association between patient demographics
(insurance status, race, ethnicity, median household income, and post-acute care disposition after index
hospitalization) and morbidity as defined by readmission, emergency room encounters, the incidence of the
AHRQ PQI Composite Measures, and incidence of SCl-associated complications as enumerated earlier.

Completion of this aim will result in knowledge of baseline incidences of unexpected healthcare
utilization and long-term SCl-associated morbidity. Demographic and clinical factors which indicate increased
long-term SCl associated morbidity will be identified as well.

o . 0.931]
IRF = Inpatient Rehabilitation Facility, SNF = Skilled Mursing Facility. NISS =
MNew Injury Severity Score

C.2. Aim 1: Understand long-term
complications and unplanned healthcare

use associated with SCl patients who did not receive IRF post-acute care versus those who did. We will
use the California Department of Health Care Access and Information (HCAI) data to identify traumatic SCI
patients aged 18-64 between 2015-2018. We will examine the incidence of SCl-associated complications as
indicated by Agency for Healthcare Research & Quality (AHRQ) Prevention Quality Indicators. We will compare
complications and unplanned healthcare use among patients sent to IRFs vs. sub-acute nursing facilities using
multivariable mixed-effects logistic regression models.

C.2.a. Rationale for Aim 1: SCI patients experience frequent unplanned encounters with the healthcare
system due to complications of their injury. Incidence of these complications, such as pressure ulcers,
urosepsis, and DVTs are healthcare quality metrics. This aim will describe baseline incidence of unexpected
healthcare use and complications and help establish whether expanded IRF access may reduce complications.

C.2.b. Preliminary Data: 22 946 emergency room records not resulting in inpatient admission in the 2015-
2018 period document a patient encounter with an active or historical diagnosis of SCI. Similarly, 22 328
inpatient encounters involving an active or historical diagnosis are found during the same period. Given an
anticipated complications rate of 25%,%#" this gives us 80% power to detect a 5.1% change in complications

C.2.c. Data Sources:

G.2.c.1. California Department of Health Care Access and Information (HCAI) Patient Discharge Data and
Emergency Department Data for years 2015-2018

C.2.c.2. Center for Medicare & Medicaid Services (CMS) Inpatient Rehabilitation Facility Quality
Reporting Program - Provider Data for years 2015-2018

C.2.¢c.3. Center for Medicare & Medicaid Services (CMS) Skilled Nursing Facility Quality Reporting
Program - Provider Data for years 2015-2018

C.2.d. Inclusion/Exclusion Criteria: Patients between the ages of 18 and 64 who present to a California
hospital with a new diagnosis of spinal cord injury indicated by International Classification of Disease (ICD)-10
diagnosis codes of 514, 524, or S34 will be included. Restricting patient age to non-senior adults reduces the
likelihood of poor pre-injury functional status and re-admissions from non-SCI related causes. Patients
discharged from acute care hospitalization to long-term care facility and ‘other facilities’ will be excluded (<20%
of discharges) because limited claims data preclude determination of drivers of discharge to these settings.
The study period (2015-2018) was chosen given full conversion from ICD-9 to ICD-10 codes by this time.

C.2.e. Primary Predictor of Interest: Post-acute care facility following hospitalization for SCI using the
‘disp’ variable. This will be confirmed with patient record linkage numbers where discharge date of
hospitalization is equal to admission date of post-acute care. Additional covariates that will be controlled
include age, sex, race, median income of zip code, Elixhauser Comorbidity Score,® Abbreviated Injury
Severity Score for Spinal Injury, New Injury Severity Score,® insurance status and distance from hospital to
nearest IRF and SNF.%5 The “icdpicr” package® will be used to calculate injury severity scores® and the
“comorbidity” package® will be used to calculate Elixhauser comorbidity scores 5

G.2f Outcome Measures:

C.2f 1. Rates of SCI complications such as pressure ulcers, urosepsis, and deep venous thrombaosis at
one year following injury as measured by AHRQ Prevention Quality Indicators 5"

C.2f2 Rates of emergency department and inpatient encounters at one year following injury.

C.2f 3 Rates of emergency department and inpatient encounters with diagnoses enumerated in the
AHRQ prevention quality indicators at ane year following injury.

C.2.f.4. Statistical Analysis: Each patient will have their initial post-acute care facility recorded (IRF,
SNF, home). All subsequent encounters for each patient (grouped by patient record linkage number) within
one year of initial injury will be tabulated. Complication rates will be determined using both the number of
unique patients with complications and the total incidence of complications. Multivariable mixed-effects logistic
and Poisson regression models will evaluate the association between patient post-acute care (IRF, SNF,
home) and future complications, ED encounters, readmission, and AHRQ Prevention Quality Indicators. Model
predictors are in C.2.e. k-fold cross validation will ensure model reliability. 7.7 All analyses will be in R.

C.2.9. Potential Problems and Alternative Approaches: First, despite rigorous exclusion criteria and
covariates to confrol for injury severity and comorbidity, unmeasured variable bias may still be present.
Instrumental variable analysis will be used to address this bias;™® distance between acute care hospital and
nearest IRF will be used as the instrumental variable to draw causal inference between IRF post-acute care
and SCl-associated preventable complications rates. Second, selection bias may be present in post-acute care
facility selection. Inverse probability treatment weighting (IPTW) will control for selection bias in post-acute
care. These weights will create a ion with confounders equally distributed and included in a
second logistic regrefsion modeling SCl-associated complication rates associated with IRF, SNF, and home.

C.2 h. Timeline: We expect to use four months (by Nov '23) while also data cleaning and in coursework.



Specific Aim 2: Quantify long-term rates of hospital resource use among SCI patients who received IRF care
versus those who did not. We will use the California Department of Health Care Access and Information
(HCA) dataset to identify SCI patients between 2015-2018. We will examine individual patient costs over one
year following initial injury, as well as individual costs associated with IRF versus non-IRF care.

Rationale for Aim 2:

The second arm to establishing the cost-effectiveness of IRFs, after tabulating incidence of SCI-
associated morbidity, is to tabulate health-care system costs incurred by SCl-patients over the long term. Qur
group has previously demonstrated that short-term costs for SCI patients associated with IRF care substantial
and unlikely to be offset by short term reductions in morbidity. However, reduced healthcare utilization over a
longer time horizon as a result of IRF care may make IRF care appear more cost-effective. While both Aims 1
and 2 are necessary for a cost-effectiveness calculation, they are functionally independent and may be
completed separately from each other.

Experimental Approach

The experimental approach in Aim 2 largely mirrors that of Aim 1 in terms of the data set used, data
filtering performed, and linkage of patient records. For our estimation of healthcare system costs, the HCAI
dataset contains charges placed during individual emergency department encounters and inpatient
admissions. However, charges placed by healthcare entities are rarely equivalent to the healthcare system
costs, as healthcare entities routinely overbill for services and are rarely paid the full amount of their charges.

To estimate healthcare system costs for SCl-related healthcare encounters, we will utilize cost-to
charge ratios (CCRs) to convert charge data present in HCAI to healthcare system costs. CCRs are a
fundamental tool in econometrics and AHRQ research methodology: charges are converted to costs simply by
multiplying the charge by the CCR."? Calculation of CCRs involves examination of individual hospital and
facility balance sheets; namely, each hospital's CCR is calculated by subtracting the hospital’s total operating
revenue from total operating expenses, and dividing that difference by the hospital's gross patient's revenue.
Fortunately, this information is made available at a granular level by HCAI. Our preliminary wark has calculated
a CCR for all hospitals in California, with a median CCR of 0.27. This means that for every dollar charged to
the California healthcare system, the median healthcare system cost is $0.27. Charges for each encounter at
each facility will be converted to costs using each hospital's unique CCR.

Given the prospective nature of possible policy interventions stemming from this work, all healthcare
costs will be adjusted for inflation to U.5. dollar amounts in the year that the work is to be published. To do this,
wie will follow standard econometric procedures adjusting for inflation using the Market Basket Wage index as
previously done in our prior work 5

C.3. Aim 2: Quantify long-term healthcare costs associated with SCI patients who received IRF care
versus those who did not. We will use the California Department of Health HCAI data to identify traumatic
SCI patients aged 18-64 between 2015-2018. We will examine patients’ emergency department, inpatient, and
post-acute care costs up to one year after initial injury. We will compare costs associated with IRF versus sub-
acute nursing facility care using a hierarchical log-transformed linear regression.

C.3.a. Rationale for Aim 2: Our group previously showed that short-term costs for SCI patients associated
with IRF care are higher than SNF. However, reduced healthcare utilization after IRF may make IRF care more
cost-effective (Figure 2). While both Aims 1 and 2 are necessary for a cost-effectiveness calculation, they are
functionally independent and may be completed separately from each other.

C.3.b. Preliminary Data: Using HCAI data for years 2015-2018, median total cost of acute and post-acute
care was $129,000 (Q1-Q3.872,500-5217,000) for patients sent to IRFs compared to $53,100 (Q1-Q3,
$27,900-$154,000) for patients sent to SNFs. Total median adjusted cost difference was $18,461 (95%CI
[$5,908— $38,064]) more for patients discharged to IRF versus SNF. Median adjusted cost-per-day at IRF was
$1,045 (95%CI [$752-$2,399]) more than for SNF, suggesting higher intensity care. Given the above, we have
80% power to detect a change of $1458 in total median adjusted cost between SNF and IRF cohorts.™

C.3.c. Data Source:
C.3.c.1. California Department of Health Care
Access and Information (HCAI) Patient Discharge Data PR p—
and Emergency Department Data for years 2015-2018. m fesm—— E
C.3.c.2. California Department of Health Care
Access and Information (HCAI) Hospital Annual Costot
Financial Disclosure Reports for years 2015-2018. m E
C.3.¢c.3. Center for Medicare & Medicaid Services -
(CMS) Inpatient Rehabilitation Facility Quality Reporting

Program — Provider Data for years 2015-2018. Cow of 0 Encounters and
C.3.c.4. Center for Medicare & Medicaid Services o

(CMS) Skilled Nursing Facility Quality Reporting
Program — Provider Data for years 2015-2018.

Figure 3: Contributors to Total Healthcare Cost at One Year
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C.3.c.5. Bureau of Economic Analysis Personal Consumption Expenditures (PCE) Index for 2015-2018.72
C.3.d. Inclusion/Exclusion Criteria: See C.2.d.
C.3.e. Primary Predictors: See C.2e.
C.3.f. Outcome Measures:
C.3.f.1. Log-cost of initial hospitalization, post-acute care (IRF, SNF, home), and all emergency and
inpatient encounters within one year, with subgroup analysis for encounters due to SCI complications.
C.3.g. Statistical Analysis: Encounters and charges will be grouped by record linkage number (C.2.g).
C.3.g.1. Cost to charge conversion: Charges will be derived from emergency department, inpatient, and
post-acute care (IRF, SNF, home) encounters (Figure 3). To estimate costs from hospital charges, we utilize
cost-to charge ratios (CCRs). CCRs are a fundamental tool in econometrics and AHRQ methodology. Charges
are multiplied by the CCR to yield costs.” Calculation of CCRs uses individual hospital and facility balance
sheets; namely, each facility’s CCR is calculated by subtracting total operating revenue from total operating
expenses, and dividing that difference by gross patient's revenue.™ This information available at a granular
through HCAI. Preliminary data shows a median CCR of 0.27 for all hospitals in California; for every dollar
charged in California, the median healthcare system cost is $0.27. Charges for each encounter at each facility
for each year will be converted to costs using each facility’s unique CCR.
C.3.g.2. Adjust for inflation: costs will be adjusted for inflation to the year of publication using the PCE
Price Index™ as suggested by AHRQ's Medical Expenditure Panel Survey (MEPS).757
C.3.g.3 Cost modeling: The association of predictor variables with long term healthcare costs will be
analyzed using hierarchical multivariable log-transformed linear regression. k-fold cross validation with
starting k=10 as suggested by the literature will be used to ensure performance and reliability of the model.””7¢
C.3.h. Potential Problems and Alternative Approaches: Cost data are highly skewed which may bias
cost predictions. We will winsorize extreme outliers of CCR and costs to the 1% and 99% percentile and repeat
analyses with and without winsarization. CCR are missing in up to 5% of facilities per year. We will use multiple
imputations with the ‘mice’ package in R™ to predict missing CCRs based on facility characteristics.
C.3.i. Timeline: We expect four months to complete this aim (Nov '23 — Feb ‘24) while also in coursework.
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Title: Association of Mast Cells with Colon Cancer Progress
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Chicago, IL (now at Mayo Clinic, AZ)

Project Summary: My first exposure to research was in the lab a
examined mast cell density in human colonic tissue and its corre
from normal tissue (guplasia) to dysplastic and neoplastic tissue
well as immunohistochemistry to identify mast cells in tissue. Mz
using ImageJ. | found that increased mast cell density was signi
histology, suggesting mast cell-driven inflammation as a possible

Skills Developed: | was introduced to laboratory research and pr
skills in data collection, wet lab protocols, and statistics. | preser
form at the lllinois Math & Science Academy’s [MSAloguium Res

Title: Investigating Structure-Function Relationships in Cata
Role: Student Researcher, University of Chicago
PI: Joseph Piccirlli, PhD

Project Summary: Ribonucleic acids (RNA) are responsible for ¢
gene transfer. Capable of both catalysis and heredity, RNA is int
expanded known RNA biochemistry by analyzing the catalytic ac
Using both experiment and computation, our group discovered &
cation in the RNA's active site and published in the prestigious M

Skills Developed: Building on wet lab methods from the Khazaie
synthesis, HPLC, gel electrophoresis, and kinetic studies with ra
my intellectual independence, owning my experiments and pres

Title: Investigating the Oncogenic Potential of Mutations in }
Role: Student Researcher, Memarial Sloan Kettering Cancer Ce
PI: Omar Abdel-Wahab, MD, Human Oncology and Pathogenes
Kettering Cancer Center, New York City, NY

Project Summary: The Abdel-Wahab lab at MSKCC uses functic
epigenetic drivers of leukemias and lymphomas. Having studied
Lab, | was intrigued by Dr. Abdel-WWahab's lab investigation of sy
translation of the XPOT gene. These errors altered XPO1’s activ
p53 from the nucleus. By engineering leukemic cell lines with mi
XPO1 knockdown with shRNAs inhibits cell proliferation, sugges

Skills Developed: My time in the Abdel-Wahab lab was the caps
applied the biochemistry of RNA translation to the clinical questi
drove tumorigenesis. In addition to gaining familiarity with viral tr
microscopy, | also assisted with mouse models and scaling proje

Title: Development of a Machine Learning Model for Rapid D
Role: Medical Student Researcher, University of Chicago Pritzke
PI: Matthew Ghurpek, MD MPH PhD, University of Chicago Pritz
IL {now at University of Wisconsin — Madison)

Project Summary: Delays in care timeliness lead to morbidity, m
costs for acutely ill patients. While several early warning scores
patients, these scores do not point to the reversible causes of cl
deficiency, we developed a machine learning model to accuratel
among high-risk inpatients. Models were trained on over one thc

clinical deterioration. Results demonstrated 91% sensitivity in de
detecting sepsis, and over ¥0% in detecting volume overload, hy
arrhythmia based on vital sign trends alone. | presented at the 2
(ATS) International Conference, and it was the basis for Dr. GChu

Skills Developed: This was a departure from my prior wet-lab re:
Stata, and Python, and gained familiarity with machine leaming
forest models. These skills have been continuously useful in my

CAREER GOALS AND OBJECTIVES

B. Goals for Fellowship and Training

My long-term goal is to be an independently funded investigator focused
quality of surgical care by planning and predicting the long-term effects of policy
state, and national levels. To this end, | hope to exploit the large-scale increase i
to predict these outcomes with big data and simulation methodologies. My prima
rigorous simulation of counterfactual data (that is, data which does not yet exist 1
interventions) from existing datasets using state-of-the-art machine learning and
career development award will fill gaps in my knowledge of health policy and skil
machine learning that limit my ability to effectively answer outstanding questions

The short-term objectives of this F32 proposal are to address training gz
an early career independent investigator. Since policy interventions typically cani
implementation using conventional randomized controlled trial approaches, meti
experiments are used to qualitatively predict the effects of interventions in an uni
propose to extend this methodology by using natural experiments in one populat
treatment effects in a second population of interest. Doing this requires me to ac
aims: quantitative methods in (1) Healthcare Quality to understand the current d
Healthcare System and quality measurement structures; (2) Health Economics t
inferences (3) Machine Learning to use non-parametric approaches to answer hi
Scientific Writing and Dissemination of Research to ensure sustained research ¢
This proposal is an experiential application of training in the above four learning :
aims map one-to-one with my specific aims. | have selected my sponsors and cc
program, and research environment with attention to their ability to help me achi

CAREER DEVELOPMENT PLAN AND TRAINING AC

C. Activities Planned under Award

This proposal involves gaining new knowledge and skills to examine the
rehabilitation on the long-term clinical and fiscal outcomes of spinal cord injury (¢
research aims are to (1) Determine the effect of access to post-acute care on tr
complications and healthcare encounters in a large, longitudinal; (2) Determine t
disposition on the healthcare costs of SCI patients in that same patient registry;
and econometrics to predict the effect of an intervention increasing access to inp
patients’ long-term clinical and fiscal outcomes. As a resident in general surgery
and regularly sees SCl-associated complications, | have highly relevant clinical ¢
study. | additionally have prior experience with machine learming, supercomputin
However, | have no formal training, and | have identified four learning aims to acl
improving health systems and policy. | have identified coursework in the four l¢
quality, health economics, machine learning, and scientific writing and dissemina
During the first year of training, | will complete an in-person Master’s in Health !
Research (HSOR) at Northwestern University addressing three of the four learni
Machine Learning coursework over two years, providing formal training in all I
three research aims is expected to take 75% FTE, whereas coursework is e
travel, conferences, and mentorship meetings are expected to take the rem

TABLE 1: CAREER DEVELOPMENT TIMELINE AND MENTOR SHIP

Federal Policy Making and Healthcare Reform (HSR 470) Northwestern University
Ethical Issues in Health Services Research (HSR 460) Northwestern University
Mentorship with Tara Lagu, MD MPH PharmD and Anne Stey, MD MSc
Health Economics & Healthcare Financing (HSR 433) Northwestern University
Topics in Health Services Research: Methods and Measurement (HSR 433) Northwestern Univers
Applied Quantitative Methods & Analysis for Researchers (HSR. 456) Northwestern University
Main and Advanced Causal Inference Workshop (August 2024) Northwestern University
Mentorship with Alexander Lundberg, PhD
Mentorship with Adin-Cristian Andrei, PFhD

Machine Learning {Learning Aim 3)
Statistical Horizons Machine Learning for Estimating Causal Effects 3-Day Remote Seminar
Statistical Horizons Longitudinal Data Analysis Using R 3-Day Remote Seminar

TABLE 2: Primary and Co-Mentors, Scientific Advisors, and Statistics Advisor

Scientist
Anne Stey, MD MSc
(Assistant Professor of
Surgery — Trauma Surgery)

Mentoring Contribution Meetings

Primary *  Provide research expertise in design and «  \Weekly virtual or in-
Sponsor experimental methods for relating to perzon check-in

econometrics and data analysis *  Weekly research group
*  Mentorship for a career in health policy and meetings

economics as a surgeon-scientist
»  General oversight of career development and

research deliverables

Allen Heinemann, PhD Co- »  Director of the Center for Rehabilitation *  Monthly meeting

(Professor of Physical Sponsor Qutcomes Research at Shirley Ryan Ability concurrent with weekly

Medicine and Rehabilitation, Lab, the #1 rehabilitation hospital in U.5. research group meeting

Emergency Medicine, and »  Provide expertise in the practical care of spinal *  Ad-hoc meetings

Medical Social Sciences) cord injury patients and metrics for evaluating
the success of rehabilitation

*  Advisor for scientific writing regarding
rehabilitation outcomes and preparation for
conference presentations

Tara Lagu, MD MPH Co- *  Co-investigator with Dr. Stgy and Dr. +  Monthly meeting
(Director, Institute for Public Sponsor Heinemann on project concurrent with weekly

Health and Medicine — Center »  Mentorship in Health Services and Public research group meeting
for Health Services & Health research *  Ad-hoc meetings
Outcomes Research; *  Provide expertise in disability care based on

Frofessor of Medicine and

past work on that subject
Medical Social Sciences)

Alexander Lundberg, PhD Co- *  Member of the Buehler Center for Health Policy | «  Weekly research group
(Assistant Professor of Sponsor and Economics mesiings
Emergency Medicing) +  Provide additional research expertise in health

economics, econometrics, and health law
Adin-Cristian Andrei, PhD Co- * Experiise in machine leaming, computationally +  Bimonthly meeting
(Professor of Preventative Sponsor intensive methods, propensity score methods concurrent with weekly

research group meeting
Ad-hoc meetings

for causal inference, and survival analysis
+ Mentorship in statistical design and choice of

Medicine and Biostatistics)

computational methods

LEARNING AIMS

1. Healthcare Quality
1.1. Mentorship (Anne $tey, MD, MSc, Tara Lagu, MD, MPH, PharmD): Dr. Lagu is a Professor of Medicine

at Northwestern University and a renowned Advanced Statistical Methods Health Policy
health policy researcher. She studies health ——
disparities among marginalized groups, g — = N -
particularly those with disabilities, and has E p /Lurldberg 7\ lagu g
practical experience outside the academy, § e —— { md"‘":u";";:‘"’ \ E,'_
including two years at the Centers for Medicare N [ i | | U‘amm-m | K
and Medicaid Services developing hospital 3 N mm?}\ §,:
quality metrics. She has mentored over 30 T AN / Stey > \ | 4 i
trainees and a dozen junior faculty in obtaining [
career development awards. + TraumaSurgery . N
1.2. Structured Meetings: | will attend monthly ) e /diﬂzﬁ:ﬂ \ E
research group meetings with Dr. Lagu as well as | an B nd-blm:;::fam«u | g
ad-hoc remote meetings as necessary. They will E cord injury /’f g
support Research Aim 1 and throughout. 2 I ~_ g
1.3. Coursework: | will complete Federal Policy | & §
Making and Healthcare Reform (HSR 470) and = F
Ethical Issues in Health Services Research (HSR
460) for the Master's. saus1Bay e uoneal|ang pue Buniip ueis

) Figure 1. My sponsor and co-sponsors are chosen for their expertise
2. Health Economics regarding my four learing aims and additional content are expertise.

2.1. Mentorship (Alexander Lundberg, PhD): Research Aims 2 and 3 provide the opportunity for formal
training in health economics. Dr. Lundberg is an Assistant Professor and applied microeconomist at
Northwestern University. He has taught econometrics and computer programming at both the graduate and
undergraduate levels, and he received the 2021 Teaching Excellence Award at Northwestern University for his
graduate course in biostatistics with Stata. He also has direct experience coding in many of the domains for
this project (e.g., cost-to-charge ratios in administrative datasets, comorbidity and injury severity indexes,
Monte Carlo simulations, medical diagnosis codes, wage index adjustments).

2.2. Structured Meetings: | will attend weekly research group meetings with Dr. Lundberg as well as ad-hoc
remote meetings as necessary. He will support Research Aims 2 and 3 and throughout.
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1 cover page
5 research strategy

1 applicant biosketch

1 mentor biosketch
2LOR

1 budget

1 lay summary of project

~11 pages you are responsible for

These pages you see are the entire
application (minus LOR and biosketch)

Top 10 invited for 15-minute zoom
interview in mid December

Interview is low-stress, just be eloquent
about your project and able to respond
to 1) predictable critiques of the study
design and 2) your expected career
trajectory

[pear Members of the Review Committes:

Following two-years of clinical fraining in surgery, | have gained thousands of hours
system fﬁnedbypahsmsuidpmvldars 1look forward to
studying these issues aver a two-year protected
period, for which | am applying for AAS/AASF ll.ndmg My proposal is to study the impact of
post-acuto care disposition on tha long-term oLtcomas and healthcare system costs for pafients

with traumatic spinal The myself as a and leador will
be the catalyst for an i i ic career, shaping policy for surgical patients.
Prior to surgical residency at I my iate and medical

school training at the University of Chicago, where | received the Frances E. Knock Prize in
Biological Chemistry for being the highest performing undergraduate in the major and
subsequently received a majority-tuition merit scholarship to the medical school. My long-term
goal is fo become an NIH-funded academic surgeen studying issues in healthcare policy and
economics, with particular focus on surgical patients. My inspiration derives from both the
mentarship of those who have succeeded in this sphere as well as personal experience with
gaps in healthcare coverage during my childhood and its associated stresses.

My shori-term goals for the fellowship period are intentional and numerous. My broad
wision is to gain skills in grant wiiting, scientific mesennahon computational methods, and
economic theary. | have selected my mentor, , and research with
attention 1o their ability to help me achieve these goals. My specific goals include:

1. Research Skills®
a. Formulale in and policy
b. Develop and executs research plans utilizing sound statistical methodology
Improve my understanding of the American Healthcare System through directed
coursework (funded oulside of AAS/AASF fellowship)
d. Coniribute to work in cosi-efiectiveness analysis and understand the process by
which research resuits may be used lo shape real-world healthcare policy
2. Funding and Scientific Writing:
Author grant applications independently with feedback from mentors
Publish abstracts, manuscripts, and book chapters pertinent to my research area

c Revnewnumalanlcles in the healthcare policy and economics sphere to improve my

kills and familiarity with work in the field

d. Disseminate research findings through poster and oral presentations at national

conferences, such as the Academic Surgical Cangress
3. Professional Development and | sadership:

a. Network with leaders in healthcare economics and policy at national conferences

b. Grow through leadership positions at institutional, local, and national levels.

. Mentor younger trainees, both clinically and in research related to this work

L4

oo

1 am grateful to the Review Committee for their time and thoughtful consideration of my
application for the AAS/AASF Trainee Research Fellowship Award

Sincerely,

Saieesh Rao

General Surgery, PGY-3

Northwestern University

Lay Summary of Project (295 words)

Spinal cord injury {SCl) affects an estimated 294,000 patients in the United States and ofien
occurs in the setfing of trauma. Sequelae of SCI range from impaired sensorimolor funclion to
complete paralysis, leading to detri effects on social i and
healthcare system utilization. Importantly, neurologic losses are mitigated by a post-acute care
strategy which emphasizes rehabilitative care provided at acule inpatient rehabilitation facilities
(IRFs). Despite the benefits of IRF care for SCI patients, not all patients with spinal cord injuries
are treated al IRFs. Recent wark from our group has shown that publicly insured SCI patients
are less likely o receive care at IRFs compared lo privately insured patients, even after
contralling for age, injury severity, and comerbidities. The reasons for this finding are unclear. It
is unknown to what degree lack of IRF care for SCI patients increases their long-term morbidity
and healthcare uiilization, and it is unknown whether cost-savings from decreased long-term
healthcare utilization would justify expanded access to IRF care. In Alm 1, we will characterize
rates of ham assaciated with SCI, such as pressure ulcers, urosepsis, and deep venous
thrombaosis, among patients who recaived IRF care versus those who did not. In Aim 2, we will
quantify rates of unplanned healthcare resource use, measured in dollar costs of

and among SCI patients who received IRF
care versus those who did not. In Aim 3, we will forecast healthcare system costs associated
with triaging patients to sst-acute care and calculate the cost-

ctiveness of such a move. The knowledge gained from this projact will increase our
understanding ofma mmnfpasmmne care on healthcare system costs, generally, and diractly

inform the post-acute care of frauma patients with

spinal cord injury, spamfnﬂly
Title: Long term and cost. of access to acute inpatient rehabilitation
Pl: Saieesh Rao
Northwestern University

Budget Justification
Total requested funding support:
Salary Support: $27,000
Travel Support, $3,000
Personnal. $0
Data Acquisition: $0
Coursework: $0
Equipment. $0
Total 000
Funded Persons

Saieesh Rao, Principal Investigator (full time effort x 2 years)

Dr. Rao holds ultimate responsibility for completion of research aims described in the project proposal and all
aspects of the training program. He will be involved full-time during the proposed two-year research period,
free from mandalory clinical duties otherwise associaled with his surgical raining, the AAS/AASF fellowship
will provide partial salary and travel support during the first year only. He will be responsible for data integrity,
analysis, and dissemination of discovered results. At the time of funding, Dr. Rao will have completed three-
years of post-graduate clinical raining in surgery, and his stipend for the following two post-graduale years per
the NIH pay scale is as follows:

Trainee Stipend Year 1 (2024-2025): $69,592 (Level 3)
Trainee Stipend Year 2 (2025-2026): $61,572 (Level 4)

The Department of Surgery at Northwestern University aims to provide Dr. Rao the above salaries via a mix of
intramural departmental funds, research funds, and extramural funds such as those provided by the AAS/AASF
fellowship. As all data, equipment, and personnel are already available for the project independent of Dr. Rao's
funding mechanism, the AASIAASF research fellowship will primarily serve to support Dr. Rao’s salary and
conference travel during the one year funding period (2024-2025).

Abstract For Research Proposal

Spinal cond inury (SCI) affects an esiimated 204,000 pafients in the United States,
usualy afler trauma ! Funcional flor SC
prowided al inpatient renabilitation facilities (\Rrs)“ Despite the benefits of IRF car for SCI
patients, mincrity &nd un/under-insured patients with SC1 are less likely to receive care at IRFs ¢
The long-term SC1 patients’ trom |
to IRF care has never been documented. As a resul, it is unclear whether cost

i access fof SCI panmsii

In Aim 1, i f long- with SCI, such as.
pressure ulcers, urosepsis, and deep venous thrombasis, amang patients who received IRF
care versus those who did nol. In Alm 2, we will quantiy long-lerm healihcars use, measured in
dollar cost encounters and rehospilalization),
amang SCI patients who raceve IRF Gare orsus those who td nat 1n Aim 3, wo wil orocast
healihcare sysiam costs at one-year post-njury associated with expanded IRF access and

calculate the cost The from this project will
v posey po: SCI paionts.
significance of Research
“This year taes 17 wil suffer
oord njury (SCIs) Wl caro provided dung the il hospialzaton I il o neurclogic

recovery, mitigation on the quality of
ldmhﬂul»un providsd n the posi-acuta cars selting m-u mm quality rehabilitation,
Cl patients, is one of the mast

mpmam Tactors in reaucing stalys 238
Expert renabiltation tailored to SCI patients is provided at inpatient renabiltation facilities.
{IRFs). Thers, pati intensive and visited

neurclogy 0 Receipt of IRF care is associaled with 0.6
cleuwsedwds nH wEF Nluniwaﬂd 04 mialeruddsd' retuming home o live
s have

ianmas (SNFs) 282 of IRF
cars for SCI patients, some jurisdictions enforos IRF care for SCI patients, regulations in New

Yark mandate that SCI patients be tiaged lo faciliies which can provide IRF-level care. !
Most ofher states h such regulations. £

necassary and incur such as , urosapsis,
and deep venous thrembosis (DVT) % Previous work By our group paients in
Californi that SCI patient iaged to IRF level care. Despits
controlling for faciors such as comorbidities, and of the most

ictive factor distinguishi ienis not admitted to IRF care is public msurance status * This

Tinding SugGests that & haealth policy iNterention al a stale of federal level may mitgate e
disparity in IRF access for publicly insured patients |
alw Information

years, Dr. Stoy team have o 1o improve he
ity of inthe U This
bolh the aculs care well as the post-acule

care sotting " Given that post-acte Gare rehabilitation improves mortaity rates and functional
status, it is likely that rehabililation akso reduces long-term harm, heallhcare system ulilization

- lnel i mhedhﬂogrs_lamcas‘sﬁun

Sy ofong-fom harm and hoalcare sstom costs sssciaiod wih SCI s, W been
undertaken_ This s in
individual patients across mullipla years 52 Gur group has access 1o the unique data from me
Califomia D Health Care Acces (HCAI) to tackie this chasenge *
HCAI datasits rack Indidusl paen ancouniers wihthe healinars system in Celforia
across mulliple years using a unique pafient identiber HCAI data also documents. costs.
associaled with these encounters, including for aculs and post-acule care. HCAI provides
oranuka data a5 wall on hospitals which can be
linked to the patient-level datafiles. Our group is aiready iniimately familiar with the HCAL
datasel through previous mamzing short term costs associated with IRF care * The
both ‘over ihe span of years, as well
8% TOrecasting Costmphcations at a ﬂmmlﬁrnﬂtlﬂnl lovel, 1equIres aavanced computational
capacty ot typically employed in health sarvices research. | have significant expenience vith
from my prior research training, and | have secured access 1o Northwestern
Unorsya Guest s
proposed research
Preliminary Observations
ystem Costs
Nursing Facility (SNF) Care
©ur group has demonstrated that SCI patients incur significantly greater healthcare
system costs during their post-aculs cara when discharged o IRFs instead of skiled nursing
fachlies (SNFs). Median total cost of acuie and post-acule care was $129,000 ((11-Q3 $72,500-
§217,000) at IRFs compared 1o $53,100 {31-03, $27,900-$154,000) at SNFs._ The tolal median
adjusted cos! difference was $16,461 (95%C1 ($5,906- $36,064]) at IRFs compared SNFs. This
directly also translated inio higher median cost-per-day was $1,045 (95%C1 [$752-$2,300) at
IRFs mora than al SNFs, suggesting more intensive rehabilitation care
Poplod o he onginl tudy sumwot 59,195 publely naured pabots ove e 2015

IRF Ca ly Exceed That of Sub-acute

2017 period,
bilion, ot aboul $364 milion annualy Tn- substantial mst of \RFs mmreﬂ to SNFs suggests
‘that universal IRF care would without. J
long-lerm harm 10 offset short-lorm costs,
Prvate P Seit-poy otmer “totmi
Doposion  NewOB(N)  NSPUD (W N-ZBCM  NZM(N  NenZec
e ER0ES)  MITSELD WS ZTARE  SSAETe
" momE  sewEn  mws  wgos)  Tssen
A w0 [ nEs  BOO wH0e
e esEY  Gh s @

T T S TR
SNF = SHBa0 Hersing Facat. LTAC = Losa wsa
Publicly Insured Patients Are Less Likely ta Go to IRFs than the Privately Insured

We examined whethes insurance status alone — {Medicaid Medicare) versus pm.m
was a significant prediclor of patients' discharge destination following acute
Medicaid/Madicare insured patients and sell-pay palionts ware less iKely 10 GISCharge o s

after SCI when compared o privately insured pullsnl‘s mun ). Only 7.8% of
palients IRFs compared 10 11 8% of privalely

Conversely, 27 insured patients were discharged to

SNFs compared i 10.4% o rvaiely sured
feore meuned pefonts hod 2. mes greater odds of being discharged to

sNstm.s IRFs (05%CI 2,012 34], p<0.001) than those who wera privately insured (Tabla
2). Simiarly, had 35% greater ame.
versus IRF (85%C1 [127-1.43]; p<0.001) and 32% graater odds of discharge to long-ferm care
versus IRF (95%C1 [1.13-1 5], p=0.001) compared {o the privately insured

SNFIRF HomeIRF LTACIRF
Fatient Charactanstics < OR[38% or

Insurance Status

Pivate Reference Reference Retorence
Puble: 2166 ROOT2IMP 1ME (126614308 1321 (11261 550F
Seltpay 4818 [LA912084F 3104 [250S384TF  0BAT (04561 652)
aner 1264 (1OARNEN 15 09913 06 [085940.907]

age 106 (OIS0 0997 [09SG0GF 0999 [0996-1003)
weigniea Einauser

1007 [DWBI004 0957 [9S4D90F 1047 [10421053F
niss DSIA  [STILOSTER 0849 [ST0SSTF 100 (100510158

Tobw 2 O Facity, IR < mpatent
Rlitiason Facit. SHF = Shbad Nursea Faci. LTAC * Lowa Torm Acats Case
Medicald/Medicare-Insured Patients Are Older, Sicker, Poorer, and More Likely be
Mingrities than the Privately Insured
Modicaid/Madicars insured palients were older (61.1 vs 42.3 years, respectively), had a

lower median household income ($34,368 vs. $36,461), had more comorbidities. (Weighted
Grouped Elixhauser Comor Indexx >=5; 46.3% vs 23.6%) comparad to the privately
insured. Addtionally, Medicaid/Medicare insured pafients were more Irequently Black (7 8% vs
5.3%) and Hispanic (26.0% vs 25 5%). Conlrary o our expactations, it appeared tha patients
wha may be more likely 10 need a higher kevel of Gare dus 10 496, ComoMIdIos, and possibly

i ic status were not afforded the opportunity to Undergo renabilitation at an IRF

Additionally, thess patient factors did not diffar significantly among patiants discharged fo IRF,
SNF, or Lang-tem Acute Care (LTAC) (Table 2).

Experimental Plan, With Methods and Materials by Specific Aims

Specific Aim 1: harm with SCI patlents who did not
receive IRF care compared to those who did.
We ize that harm at ona-year following SCI, will b lower

among patients admitted to IRF post-acute care than patients discharged to SNF.

Data Source: We will use the California Department of Health Care Access and Information
(HCAI) datasel to identify SCI patients between 2015-2018. HCAI documents every inpatient
admission and emergency department (ED) encounter in the sh:ha of California. We will link

these records to the HGAI Hospital Utilization Reports which

each licensed acule and post-acule care hospital facility h(:ulifnmidr
Inclusion Criterfa: We will define SCI patients as those whose records contain an Interational
Classification of Disease 10 Clinical Modification codes (ICD-10-CM) code $14, 524, or §34,

comrespanding to injuries of the carvical, thoracic, and lumbosacral spinal cord, r ly.
Initial presentations of SCI will be idenlified by the presence of a comesponding ICD external
cause of morbidity (E-code) t I traumatic rm the
pationt's ion. Each individual t be linked to each i using
& unique patient Record Linkage Number. Subsequeni post-acule care disposition (IRF versus
SNF, for example) following index hospitalization are also captured in HCAL All analyses will be
in R, the icdpicr package'® will be used to calculate palients' injury seventy scores (ISS) from
1CD-10 codes during index hospitalization™, and the comorbidity package'® will be used to
calculate patients’ Elixhauser comorbidity scores from ICD-10 codes as well 16
Outcome Measure: To assess the efficacy of IRF care in reducing long-term morbidity among
SClI patients, wewll examine the incidence of post-injury long-term harm. This vanable will be a
compasite of Agency for Healthcare Research and Quality (AHRQ) Prevention Quality Indicator
(PQI) and Patient Safety Measures (PSI) Composite Measures. PQI Composite Measures
include rates of inpatient admission for diabates complications, hypertension, heart failure,
community acquired pneumonia, urinary tract infections, Asthma/COPD, and lower extremity
amputation. *? We will also track rates of SCI the AHRQ
PS|)Measures, such as incidence of DVTs, in-hospilal falls with fracture, pressure ulcers which
are known f SC1.2 Rates will by both the number of unique
patients who experience complications (5o that each patient is only counted once) as well as the
total incidence of complications (in which each patient may count more than onca).
Statistical Analysis: Preliminary analysis demonsirates thal 22,946 emergency room records
in the 2015-2018 study period document a patient encounter with an active or historical
diagnosts of SCI. Similarty, 22,328 inpatient encounters involving an active of historical
diagnosis are found during the same time periad. mixed-effects logistic regression
models will evaluate the association between post-acule care disposition after index
hospitalization while controlling for insurance status, race, ethnicity, median househald income,
1SS, Elixhauser comerbidity score on subsequent AHRQ PQI and PSI Composite Measures| and
adjusting for initial acute care hospital variables.
Specific Aim 2: Quantify long-term costs of hospital resource use among SCI patients
who ﬁdmtmmMFclncwmmvdtoﬂ)ou who did.

that long-term costs, measured | year following
SCI, will be Itmar among patients admitted to IRF post-acute care than patients discharged to
SNF. Cost-savings are expected o be driven by lower rates of rehospitalization and emergency
department encounters among SCI patients who are realed at IRFs.
Data Source: The HCAI patient level dataset contains hospital charges placed during individual

and inpatient linked to Hospital Utilization Reports.
Inclusion Criteria: Injured patients will be identified as described above in the patient data set
Outcome Measure: We will examine costs to the system for the

care of each SC| patients during the year following initial injury. To estimale healthcare costs
from hospital charges, we will utilize annual hospital-specific cosi-to charge ratios (CCR),
which permit conversion of charges to costs simply by multiplying the charge by the CCR."
Calculation of CCRs involves examination of individual hospital and facility balance sh
namely, sach hospital's CCR is calculated by sublracting the haspilal’s tolal operating revsnue
frem tolal operating expenses, and dividing that difference by the hospital's gross patient's
revenue.'* Preliminary work shows that California hospitals have a median GCR of 0.27,
conversion of charges 10 costs in our analysis will uses each hospital's unique CCR. All

healthcare costs will be adjusted for inflation to U.S. dollar amounts in the year that the work is
to be published. We will also adjust for cost of living using the Market Basket Wage Index *
Statistical Analysis: We will use a mullivariable mixed-effects log-transformed linear
regression model to evaluale the association between post-acute care discharge dispasition on
total healthcare cost on year following injury while conirolling for patient and hospital variables.

Specific Aim 3: Fa £ cost-saving redirecting patients to IRF care.
We that long-term 8- g for California are expected

among SCI patients who are treated at IRFs.

Data Source: The HCAI patient level department and inpatient Jinked to

Hospital Utilization Reports.

Inclusion Criterfa: Injured patients will be randomly sampled from the patient data set

described above.

omcum.mmm Nationwide healthcare cost one-year post-injury costs.
Analysis: We will use three methods to estimate the costimplications of

hypomelleal health policy proposals for expanding IRF access.

The first estimate simulates mandating IRF care for all patients diagnosed with SCI
across the US. [Census data and state-level rates of SCI will be applied | Mean long-term cost-
differences (savings or increases) from mandaled IRF care would be ‘added lo the empirical
costs of non-IRF care for an upper bound on cost-implication: policy change.
Similarly, the conversa proposal would also be tested, assigning all patients to SNF care, and
calculating the resultant cost-difference

Second, we will estimate savings from a policy which reassigns some but not all patients
1o IRF care. Using a mullivariable mixed-effects logistic regression model, we will classify
whether patients should have been admitied to an IRF and apply cost-differences only o those
patients who were reclassified. Patients identified to have the most need for IRF care by the
model would be prioritized. Insurance status will be excluded as a predictor of post-acute care
disposition, so thal model results are based only on medical complexity. Sensitivity analysis will
be performed by adjusting the model’s threshold for reassignment of patients to IRF care.

Third, we will use propensity matching to identify similar patients treated at IRFs and
non-IRFs on the basks of demographic and medical factors, and measure painwise differences in
long-term costs and healthcare utilization between them. Given that our preliminary data
demonstrates that patients triaged to IRFs are in the minority, regardless of insurance status,
we would allow for matching with replacement so as many patients are matched even if IRF
patients are counted several times; this is because the point of the matching is to calculate a
hypothetical pairwise cost-implication for the effect of IRF care on patients not triaged fo an IR.
Far this method, we would conduct a sensitivity analysis on the “caliper size” in the matching
algorithm, namely, how closely two patients must resemble each other to be matched.
Potential Problems and Pitfalls
First, 2% of hospitals do not report financial melrics to calculale a CCR. This would prevent
calculations of healthcare costs. For those hospitals, we will assume a CCR of 0.27, the median
CCR of all other hospitals in the state of California. Second, undocumented patients will be
excluded due to lack of a Record Linkage Number to link encounters. Third, the rates and costs
associated with the care of SCl-patients obtained from California may not be representative of
analogous nationwide. However, we will use national census data, AHRQ reports and RAND
data to incorporale state level distributions of injury patterns, payer mix and post-acule care
patiems to obtain representalive estimates for each state.
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Dear Mambers of the Review Committes,

| am a surgeon scientist passionate about improving the cost and quality of surgical care
in the United States. Currently, | am a general surgery resident at the McGaw Medical Center of
Northwestern University taking two years of dedicaled research time starting in July 2024. Over
the last year, | have worked with Drs. Stey, Lagu, Hei and Lundberg to the
healthcare system cost burden posed by the acute and post-acute care of neurologically injured
patients. This proposal builds on a larger body of work by our group analyzing long-term quality
and cost implications of poor access fo acute and post-acule care in America

My overarching career goal is lo shape stale and federal healthcare policy in ways which
reduce healthcare system costs while improving the care of surgical patients. My inlerest stems
from personal exper growing up with gaps in coverage as well as clinical
experiences seeing financial loxicity associated with surgical care. In my career as a university-
affiliated academic surgeon, | hope to conduct research in surgical economics, both describing
cunrent pattems of healthcare expenditure and predicling the efiect of hypothetical health policy
changes on these patterns.

| strongly believe that effective advocacy for surgical patients requires surgeons to
articulate the specific policy reforms which lawmakers ought to approve. To do this, it is
imperative that suggested policy reforms be backed by evidence that they will improve cara
quality and reduce costs. Given the logistical barriars to conducting real-world trials testing
health policy reforms, the next best avenue is to use econometric methods to forecast their
fiscal and clinical impact

Academically, | possess a strang technical background in mathematical modeling,
statistics, and computer science gained during my undergraduate and medical school years.
However, | have no formal fraining in health economics or analysis of surgical datasets. The
research plan contained herein furthers my career development by paining my existing skillset
with the analysis of surgical patient registries for econometric analysis, under the guidance of
mentors formally trained in health economics and health services research. The two-year period
will prove foundational to my academic career, and | sincerely hope the ACS shares my
optimism that | will mature into & leading voice advocating for surgical patients at the highest
levels of academia and government.

Sincerely,

Sateesh Rao

Saeesh Rao, MD

General Surgery PGY-3
Department of Surgery
Feinberg School of Medicine
Northwestern University

Title: Long term and cost: of
Post-doctoral Scholar: Saieesh Rao
Northwestern University

access to acute inpatient rehabilitation

Budget Justification

Total requested funding support:
Year 1 (2024-2026): §$30,000
Salary Support $26,000
Travel Support______§1,000

Publication Fees: $3,000
Personnel $0
Data Acquisition: $0
Coursework: $0
Equipment:

Year 2 (2025-2026): $30,000
Salary Support $26,000

Travel Support: $1,000
Publication Fees: $3.000
Personnel $0
Data Acquisition: $0
Coursework: $0
Equipment: )
Total: $60,000
Key Personnel

Saieesh Rao, Post-doctoral Scholar (full time effort x 2 years)

Dr. Rao holds ultimate respensibility for completion of research aims described in the project proposal and all
aspecis of the fraining program. He will be involved full-time during the proposed two-year research period,
free from mandatory clinical duties otherwise associated with his surgical fraining. He will be responsible for
dala inlegrity, analysis, and dissemination of discovered results. At the time of funding, Dr. Rao will have
compleled three-years of post-graduate clinical training in surgery, and his stipend for the following two post-
graduate years per the NIH pay scale is as follows:

Trainee Stipend Year 1 (2024.2025): $59,592 (Level 3)
Trainee Stipend Year 2 (2025.2026): $61,572 (Level 4)

The Department of Surgery at Northwestern University aims to provide Dr. Rao the above salaries via a mix of
intramural departmental funds, faculty research funds, and funds such as pi by the
'ACS Resident Research Scholarship. As equipment and personnel ara already available for the project
independent of Dr. Rao’s funding mechanism, the ACS Resident Research Scholarship will primarily serve to
support Dr. Rao's salary, manuscript publication fees, and travel to the Annual Clinical
Congress during the two-year funding period (2024-2026).

‘Specific Aims

Spinal cord injury (SCI) affects an estimated 204,000 patients in the United States and is usually acquired
in the setting of trauma." While care provided during the initial hospitalization is necessary for recovery,
mitigation of long-term neurologic deficits depends on the quality of pest-acute care rehabilitation. It is well
attested that quality rehabilitation is crucial for reducing SCl-relaled morbidity and mortality. >+

Expert rehabilitation tailored to SCI patients is provided at inpatient rehabilitation faciliies (IRFs). SCI
patients in IRFs have 0.6 decreased odds of 1-year mortality, 9.4 greater odds of returning home to live
independently, and impraved functional aulcomes compared to those discharged to SNFs.2-% Given these
benefits, some jurisdictions enforce IRF care for SCI patients; regulations in New York mandate that SCI
patients be triaged to facilities which can provide IRF-level care.”

Most other states have no regulations. Without regulations, SCI patients forgo necessary rehabilitation and
incur preventable morbidity such as pressure ulcers, urosepsis, and deep venous thrombosis (DVT).5% Our
work examining patients in California demonsirates that thousands of SCI patients are not triaged to IRFs. |
Despite controlling for patient age, comorbidities, and severity of injury, the most predictive factor identi
patients not admitted to IRF care is receipt of public insurance * Thus, a health palicy intervention at a state or
federal level may mitigate the disparity in IRF access for publicly insured patients. Given that post-acute care
rehabilitation improves SCl-associated outcomes, it is likely that rehabilitation also reduces long-term harm,
healthcare system utilization, and costs. *% " Demonstrating a net reduction in long-term healthcare system
costs from adequate rehabilitation may renew palicy efforts to expand IRF access for SCI patients.

My overarching goal is to inform healthcare policy at state and national levels by forecasting the clinical
and economic implications of expanded care access. Here, my objective is to determine the cost-effectiveness
ufelpsndsd IRF access in raduung mmb-mw and healthcare utilization in the SCI patient pupl.lstlm We

h e o is 1
haan.m:ale Tesource wikzetion and hsam‘lmra gmm eusls My |m is mparsd o musrma ms  propased
research because we have extensive experience in clinical care, health economics, economic forecasting, and
data analytics using publicly available administrative datasets. We will ensure our findings are relevant and
informative to policy makers. We have the following specific aims.

Aim #1- L long-term harm with SCI patients who did not receive IRF care versus
those who did. We will use the California Department of Health Care Access and Information (HCAI) dataset
to identify SCI patients between 2015-2018 and examine the incidence of SCl-associated complications as
enumerated in the AHRQ Quality Indicators and obtained via ICD-10 medical coding data.

H1: Rates of SCl-associated complications, such as DVTs, pressure ulcers, UTIs, etc. will be lower
among patients who undergo rehabilitation at an IRF than those who do not at one year after their index
injury after controlling for clinical risk factors such as age, Elixhauser comorbidity index, and New Injury
Severity Score.
Aim #2: Quantify long-term rates of hospital resource use among SCI patients who did not receive IRF
care versus those who did. We will use the California Department of Health Care Access and Information
(HCAI) dataset to identify SCI patients between 2015-2018. We will examine individual patient costs over one
year following initial injury, as well as individual costs associated with IRF versus non-IRF care.
H2: Long-term healthcare costs, measured to ane-year following SCI, will be lower among patients
admitted to IRF post-acute care than patients discharged to SNF. Cost-savings are expected fo be

driven by lower rates of it tion and among SCI patients
who are treated at IRFs.
Aim #3: Forecast t-savi with patients to st-acute care
This may mvoMa or d of care. We will apply oarooostsfromnauems

cared for at IRFs to matched patients who did not receive IRF care based on aforementioned risk factors.

H3: Upfront investment in IRF care for SCI patients will reduce long term healthcare system costs at
one year while reducing incidence of aforementioned SCl-associated harms, thereby making IRF care
for SCl-patients cost-effective al a healthcare system level

Research Strateqy

1. Feaaibillly Data Supporting Proposed Aims
with IRF Care Greatly Exceed That of SNF Care

Our uroup has demonstrated that SCI patients incur significantly greater healthcare system costs
during their post-acute care when discharged to IRFs instead of skilled nursing facilities (SNFs). Median total
cost of acute and post-acute care was $129,000 (Q1-Q3,$72,500-$217,000) at IRFs compared to $53,100
(Q1-Q3, $27,900-$154,000) at SNFs. The total median adjusled cost difference was $18,461 (35%Cl [$5,908—
$38,064]) al IRFs compared SNFs. Median cost-per-day was $1,045 (95%CI [$752-$2,399]) higher at IRFs
than at SNFs, suggesting mere intensive rehabilitation care.

Appliad to the original study sample of 59,193 publicly insured patients over the 2015-2017 period,
mandatory IRF care for SCI patients would cost the State of California $1.09 billion, or about $364 million
annually. Thus, universal expansion of IRF care would not be cost-effective without long-term reductions in
SCl-associated long-term harm and healthcare utilization to offset short-term costs.

Publicly Insured Patients Are Less Likely to Go to IRFs than the Privately Insured

We found that Medicaid/Medicare insured patients and self-pay patients were less likely to discharge to
IRFs after SCI and mora likely to discharge to SNFs when compared to privately insured patients (Table 1).
Medicaid/Medicare insured pafients had 2 17 fimes greater odds discharge to SNFs versus IRFs (95%Cl [2.01-
2.34]; p<0.001) than the privately insured. Similarly, Medicaid/Medicare insured patients were more likely to
discharge to home or long-term acute care (LTAC) than IRF compared to tha privately insured (Table 2).

Private Public Self.pay Other Total
Disposition W-18108 (5%) N-55183 (%) H-2230 (%) N-2680 (%) H-83230%)
Hame 618 76.5) s Ea) 1994 (89.4) 2127 (78.8) 56114 (67.4)
RF 248 (11 8) 4681678) 98144 262 (108) 7255 87)
LTAC 262(1.4) 83T (14) 108 2610) 136 (1.4)
SNF 1978 (10.4) 16365 27.6) 2B 24184) 18725 @225)
Table 1. Patent A R - Fachly, SHF =

Faciky, LTAC = Long Term Acute Care. Ofher payor was defined a5 govemmant o indigent programs.

Publicly-Insured Patients Are Oider, Sicker, Poorer, and More Likely Minority than the Privately Insured
Medicaid/Medicare insured patients were older (61.1 vs 42 3 years, respectively), had a lower median

household income ($34,388 vs $36,481), and had more comorbidities (Weighted Grouped

Gomorbidity Index >=5; 46.3% vs 23.8%) compared lo the privately insured. Additionally, Medicaid/Medicare

insured patients were more frequently Black (7.8% vs 5.3%) and Hispanic (28.9% vs 25.5%). Contrary fo our

expectations, these publicly insured patients were less likely to be tnaged to IRFs despite being at subjectively

higher risk of needing higher level care, suggesting a disparity in access on the basis of insurance (Table 2).

SNFIRF Home/IRF LTACHRF
OR: [86% Gf) OR [95% 1] OR [95% Cf)

Insurance Status

Private Reference Reference Reference

Pushic 2166 [2007-2338] 1346 [12661431] 1321 [4.126-1.550]

Self-pay 1579 [1.197-2.084] 3108 [2 505-3 847] 0887 [0.466-1652]

Qihers, 1264 [1043-1530] 1145 [0.9931321]  0B4B [0.551-1.307])
Age 1036 [1.035-1.038] 0897 [0.995-0.998] 0999 [0.996-1.003]
Weighted Elixhauser
p Jdity Index 1.001 [0996-1.004] 0957  [0.954-0960] 1047 [1.042-1.053]
NISS 0974 [0.971-0 978] 0945 [0 947-0 851) 1010 [1.006-1.015]

‘Table 2. Patient insurance Stofus Assocaled with Odds of Discharge 1o Types of Inpalient Care Facilly. IRF = Inpatien! Rehabiltation F acilty, SNF
= Skied Nursing Facity, LTAC = Lang Term Aculs Care.

2. Approach

Specific Aim 1: Understand long-term harm associated with SCI patients who did not receive IRF care
versus fo those who did.
" -

e that harm at one-year following SCI, will be lower among patients
‘admitted to IRF post-acute care than patients discharged to SNF.
Data Source: We will use the California Depariment of Health Care Access and Information (HCAI) dataset to
identify SCI patients betwean 2015-2018. HCAI documents. avery inpatient admission and emergency
department (ED) encounter in the state of California. We will link these records to the HCAl Hospital Utilization
Reports which provide in-depth characterization of each acute and post-acute care facility in California.
Inclusion Criteria: We will define SCI patients as those whose records contain an International Classification
of Disease 10 Clinical Modification codes (ICD-10-CM) code S14, S24, or $34, corresponding 1o injuries of the
«cervical, thoracic, and lumbosacral spinal cord, respectively. Initial presentations of SCI will be identified by the
presence of a corresponding ICD external cause of morbidity (E-code) documenting extemal traumatic
circumstances responsible for the patient’s presentation. Each individual observation will be I\nksd to aach
individual patient using a unique patient Record Linkage Number post-acute
also captured in HCAL All analyses will be in R; the icdpicr package' will be used to calculate patients’ |mury
severity scores (1SS) from ICD-10 codes during index hospitalization'?, and the comorbidity package? will be
used to calculate patients’ Elixhauser comorbidity scores from ICD-10 codes as well. ™
Outcome Measure: To assess the efficacy of IRF care in reducing long-term morbidity among SCI patients,
‘we will examine the incidence of long-term harm post-injury. This variable will be a compaosite of Agency for
Healthcare Research and Quality (AHRQ) Prevention Quality Indicator (PQI) and Patient Safety Measures
(PSI) Composite Measures. PQI Composite Measures includa rates of inpalient admission for diabefes.

, heart failure, ity acquired , uninary tract infections,
As(hrnaICOPD and WBWemlty amputation > We will also track rates of SCl-associated complications
enumerated in the AHRQ PSI Measures, such as incidence of DVTs, in-hospital falls with fracture, and
pressure ulcers which are known complications of SCI.2 Rates will be determined by both the number of
unique patients who experience complications (so that each patient is only counted once) as well as the total
incidence of complications (in which each patient may count more than once).
Statistical Analysis: Preliminary analysis shows 22,946 emergency room records and 22, 328 inpatient
encounters in the 2015-2018 study period documenting a patient encounter with an active or historical
diagnosis of SCI. ed-effects logistic models will evaluate the association between
aforementioned outcome measures and post-acute care disposition after initial injury while controlling for
insurance status, race, ethnicity, median household income, 1SS, and Elixhauser comorbidity score.

Specific Aim 2: Quantify long-term costs of hospital resource use among SC/ patients who did not
recelve IRF care versus to those who did.

Hypothesis: We hypothesize that long-term healthcare costs, measured fo one-year following SCI, will be
lower among pehenls admmad to IRF post-acute care than patients discharged to SNF given expected lowel

rates of it among SCI patients who are treated at IRFS
Data Source: The HCAI pat-enuml dataset contains hospital charges placed during individual emergency
department and inpatient encounters linked to Hospital Utilization Reports.

Inclusion Criteria: SCI patients will be identified as described in the inclusion criteria for Specific Aim 1.
Outcome Measure: We will examine individual patient cosis to the healthcare system for the care of each SCI
patients during the year following initial injury. To estimate healthcare costs from hospital charges, we will
utilize annual hospital-specific cost-to charge rafios (CCRs), which permit conversion of charges to costs
simply by multiplying the charge by the CCR '8 Calculation of CCRs involves examination of individual hospital
and facility balance sheets; namely, each hospital's CCR is calculated by subtracting the hospital's total
operating revenue from total operaling expenses, and dividing that difference by the hospital's gross patient's
revenue.'” Preliminary work shows that California hospitals have a median CCR of 0.27; conversion of charges
to costs in our analysis will uses each hospital’s unique CCR. All healthcare costs will be adjusted for inflation
to the year that the work is to be published and to cost-of-living using the Market Basket Wage Index *

smlsﬂcalmmsls We will use a multivariable mixed-effects log-transformed linear regression model to
evaluate the between total 1 one year following injury and post-acute care discharge
disposition while controlling for patient and hospital variables as enumerated in Specific Aim 1.

Specific Aim 3: Forecast cost- ings with patients to post-acute

Hypothesis: Expansion of IRF access for publicly insured patients will result in healthcare system cost-saving.
Data Source: The HCAl emergency and inpatient encounters linked to Hospital Utilization Reports.

Inclusion Criteria: Injured patients will be randomly sampled from the patient data set described above.
Outcome Measure: Nalionwide healthcare cost one-year post-injury.

Statistical Analysis: We will use three methods to estimate the cost-implications of expanding IRF access:

The first estimate simulates mandating IRF care for all patients diagnosed with SCI across the US.
Census data and state-level rates of SCI from RAND and AHRQ will be applied. Mean long-term cost-
differences (savings or increases) from mandated IRF care would be added to the empirical costs of non-IRF
care for an upper bound on cost-implications associated with policy change. Similarly, the converse proposal
would also be tested, assigning all patients to SNF care, and calculating the resultant cost-difference.

‘Second, we will estimate savings from a policy which reassigns some but not all patients to IRF care.
Using a multivariable mixed-effects logistic regression model, we will classify whether patients should have
been admitted to an IRF and apply cost-differences only to those patients who were reclassified. Patients
identified to have the most need for IRF care by the model would be prioritized. Insurance status will be
excluded as a predictor of post-acute care disposition, so that model results are based only on medical
complexity. Sensitivity analysis will be performed by adjusting the model's threshold for reassignment of
patients to IRF care.

Third, we will use propensity matching to identify similar patients treated at IRFs and non-IRFs on the
basis of demographic and medical factors, and measure pairwise differences in long-term costs and healthcare
utilization between them. Given that our preliminary data demonstrates that patients triaged to IRFs are in the
minority, regardiess of insurance status, we would allow for matching with replacement so as many patients
‘are matched even if IRF patients are counted several imes, this is because the point of the malching is to
calculate a hypothetical pairwise cost-implication for the effect of IRF care on patients not triaged fo an IR. For
this method, we would conduct a sensitivity analysis on the “caliper size” in the matching algorithm; namely,
how closely two patients must resemble each other to be matched.

Potential Problems and Pitfalls

First, 2% of hospitals do not report financial metrics to calculate a CCR. This would prevent calculations
of healthcare costs. For those hospitals, we will assume a CCR of 0.27, the median CCR of all other hospitals
in the state of California. Second, undocumented patients will be excluded due to lack of a Record Linkage
Number fo link encounters. Third, the rates and costs associated with the care of SCl-patients obtained from
California may not be representative of analogous nationwide. However, we will use national census data,
AHRQ reporis and RAND data to incorporate state level distributions of injury pattems, payer mix and post-
acute care patterns to obtain representative estimates for each state

Time permitting within the confines of the scholarship period, we will replicate the above analyses using
Msd\mra claims data. Medicare dma nmlans many of the same variables related to hospital charges, ICD-10

and post- I ition as HCAI but is limited to patients above the age of 65

years old or those already on disability '® A subgroup analysis on healthcare system costs and clinical
‘outcomes of publicly-insured SCl-patients in HCAI who meet Medicare eligibility criteria and comparison to
findings in he Medicare dataset would lend credence to the nationwide generalizability of our findings in the
HCAI dataset if found to be similar to findings in the Medicare dataset.
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An application for the ACS Resident Research Scholarship may be submitted even if
comparable application to other organizations has been made.

If the recipient is submitting, submitted, and/or offered a scholarship, fellowship, or research
award from another extramural organization, it is the responsibility of the recipient to
contact the College’s Scholarships Administrator. Those applicants receiving other extramural

awards will have to choose between the ACS award and the other awarding body. Intramural
Awards Unable

awards are allowed (e.g., departmental support, institutional training grant, institutional

to be CO m bl N ed career development award)

Applicants who have already earned extramural research funding for their research period,
irrespective of funding source or scientific overlap, are not eligible for this scholarship.

Declined AAS Award in favor
of ACS

IIIIII ASSOCIATION FOR
ACADEMIC SURGERY About Membership Jobs Educational Content Grants/Awards Meetings Leadership Donate! Login

The winner will receive $30,000 for one year to be used for salary support and/or direct-cost expenditures incurred in the conduct of
the proposed research project. The project must be completed within the 1 year funding period. [QRGENEE IS GEAES Tl &1
awarded another extramural award, the investigator will be required to accept only one source of funding. i\ [eRlslslI{=Ia fele:i SRW1|No1=}

covered. The award winners will be acknowledged at the AAS/SUS Awards Ceremony during the 2025 Academic Surgical Congress.




Office of
Sponsored
Research

Cannot accept awards
funding over 1.0 FTE salary

Had to resubmit budget to
ACS without salary support

‘Ran,Saieesh 0 “« &« ~ i @ -

To: @Moore, Heather Wed 3/20/2024 317 PM

) General

@ Rao - ACS Budget Template v2.xlsx W
17 KB

Hi Heather,
Thanks for responding so promptly to the other thread!

Attached is the revised budget | submitted to ACS. It is not yet confirmed yet
by ACS but hopefully can be used for OSR purposes to get things rolling. There
is no salary support in the revised budget. I'll keep you posted with any
changes or updates!

Best,
Saieesh
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