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OBJECTIVES

• The audience will be able to discuss recommendations for 
improving stroke systems of care nationally

• The audience will be able to discuss current and future initiatives 
focused on improving stroke systems of care in Kentucky

• The audience will be able to discuss the current model/framework 
utilized to improve stroke systems of care in Kentucky



STROKE SYSTEMS OF CARE BACKGROUND

Task Force Recommendations:
- Effective interaction among stakeholders
- Organized and standardized approach to care in each component of the system
- Establish performance measures in process and outcomes to evaluate effectiveness
- Provide patients and providers with tools necessary to promote effective stroke prevention, treatment, and 

rehabilitation
- Ensure decisions about protocols and patient care are best for patients above geopolitical boundaries and 

corporate affiliations
- Identify and address obstacles to implementation
- Customized for each state, region, or locality to meet the needs of the population served

IOM fragmentation of the delivery of healthcare 
services frequently results in suboptimal 
treatment, safety concerns, and inefficient use 
of healthcare resources.  Recommend 
establishment of coordinated systems of care 
that integrate preventive and treatment services 
and promote patient access to evidence based 
care

Schwamm, et al. 2005; Stroke



Recommendations:
EMS:  Use of stroke screening scale; prenotification; develop triage protocols
Policy: Support for stroke center certification and public reporting of performance measures and 
outcomes; implement reimbursement schedules that meet the demanding care and expertise required to 
care for stroke patients
Hospitals: Adopt care delivery protocols that adhere to current guidelines; Transfer protocols and criteria; 
Interhospital handoff; support for telestroke services to provide 24/7 coverage and care when needed; 
Collaborate with EMS; Establish quality performance metrics
Rehab: Ensure all patients have access to post stroke care regardless of financial status or background

STROKE SYSTEMS OF CARE BACKGROUND

Higashida, et al., 2013, Stroke

Additional Focus:
• Proliferation of various levels of stroke centers (CSC)
• Expanded use of telemedicine
• Advanced medical, endovascular, and surgical interventions
• Comprehensive rehabilitation strategies and programs



STROKE SYSTEMS OF CARE BACKGROUND
New Recommendations:
 Support local and regional education initiatives to increase stroke awareness (signs and 

symptoms, risk factors, primary and secondary prevention, and recovery)
 Monitor the effectiveness of community education
 Methods to systematically identify and treat risk factors for all patients at risk for stroke 

should be developed
 Utilization of stroke severity scale when stroke screen scale is positive to assist 

destination triage
 Standardized approaches to prehospital stroke assessment for 911 call centers and 

dispatchers
 Extra transportation times should be limited to no more than 15 minutes in patients with 

suspected LVO based on severity screening scale
 All levels of stroke centers should work within in an integrated fashion, providing and 

sharing best practices
 All stroke centers should develop a plan for the definitive identification and treatment of 

stroke patients with LVO
 Centers performing thrombectomy should rigorously track patient flow and outcomes
 Establish support systems to ensure all patients discharged from hospitals and other 

facilities to home have appropriate follow up with specialized stroke services
 Standardize post acute care

• Screen for post acute complications
• Provide individualized care plans
• Referrals to community services
• Reinforce secondary stroke prevention and self management of stroke risk 

factors (trained nurses, APRNs, MSSW, CHWs should play a pivotal role)
 Federal and other government institutions should enact policies that standardize the 

organization of stroke care throughout the continuum

Update to guide policy makers and public health officials:
• Proliferation of various levels of stroke centers (ASR, TSC)
• Neurocritical Care
• Improvements in Endovascular Therapy
• Mobile stroke units
• Changes in organization of healthcare policy



STATE OF STROKE IN KENTUCKY

• 41% of Kentuckians have hypertension, the #1 risk factor for stroke
• 5% of adult Kentuckians report they have experienced a stroke at some 

time in their life
• Kentucky ranks 14th mortality rate in the US
• 6th highest cause of death in Kentucky
• The total charges for inpatient hospital stay for stroke and TIA exceeded 

$894 million in 2021 and $1.3 Billion in 2022

1.CDC NCHS. Stats of the States. Stroke Mortality by State, April 2023
2.CDC Wonder, April 2023
3.Kentucky Behavioral Risk Factor Surveillance. Kentucky Cabinet for Health and Family Services.  2021 Crude Prevalence.
4.Kentucky Hospital Inpatient Claims: 2021;2022; Kentucky Cabinet for Health and Family Services, Office of Health Policy



STROKE MORTALITY US/KENTUCKY
STROKE HOSPITALIZATIONS US/KENTUCKY



HOW ARE WE ADDRESSING STROKE SYSTEMS

-CARE Collaborative
-Standardized Messaging

Adapted from Ashcraft, S., et al., 2021, Stroke

Established 2006 Established 2009 Funded 2021-Present



KASH

SEQIP



Standardized Messaging Vascular Risk Factors/
Signs and Symptoms of Stroke

Cardiovascular, Assessment, Risk Reduction and Education 
(CARE) Collaborative



WHAT IS SEQIP?

•Statewide quality improvement initiative developed by the Heart Disease 
and Stroke Prevention Program (HDSP), HDSP Task Force, and 
AHA/ASA

•Established 2009
•Designed to encourage collaboration among hospitals and stakeholders 
in KY

•Mission to advance acute stroke care and reduce stroke disparities in 
Kentucky

•Initially 16 hospitals in 2009, currently 50 hospitals with 49 contributing 
data to GWTG-S

•First Kentucky Stroke Registry
•All certified stroke centers are represented
•Legislative report submitted annually since 2012 – KRS 211.575

•Governor and Legislative Research Commission



SEQIP LEADERSHIP

Co-Chairs
Kari Moore, MSN, AGACNP-BC, ANVP-BC, FAHA – University 
of Louisville, Department of Neurology
Jane Vantatenhove, MSN, RN, SCRN – Baptist Health Lexington

Steering Committee
Lisa Bellamy, BHS, RN, CPHQ - UK HealthCare/Norton Healthcare -
Stroke Care Network
Polly Hunt, BS, BSN, RN - King’s Daughters Medical Center - Ashland
Rachel Jenkins, MSN, RN – Appalachian Regional Healthcare
Abby Loechler, MPH - American Heart Association
Leslie Rossetter, BSN, RN – The Medical Center
Lacy Shumway - UK Regional Extension Center
Jessica Sumner, DNP, APRN, ACNS,-BC, CEN - Norton Healthcare
Breanna Walker, BSN, RN – Heart Disease and Stroke Prevention 
Program 

Subcommittee Chairs
• EMS Outreach and Education 

• Lacy Shumway – UK Regional Extension Center/Coverdell Program Manager
• Brandon Hemming, AAS, NRP-T – UofL Health

• Disease Specific Care Certification Initiatives
• Lisa Bellamy, BHS, RN, CPHQ – UK Healthcare/Norton Healthcare Stroke Care 

Network
• Rachel Jenkins, MSN, RN – ARH
• Betty McGee, MSN, RN, CEN – St. Elizabeth
• Polly Hunt, BSN, RN – King’s Daughters Hospital - Ashland

• Data Analysis and Performance Improvement 
• Robin Curnel, MSN – UK Regional Extension Center
• Rebecca Cheatham, MPH – UK Regional Extension Center

• Navigating the Stroke Continuum of Care
• Carrie Crockett, MSSW, CSW – UofL Health

• Community and Public Health Education and Outreach 
• Breanna Walker, BSN, RN – KY Heart Disease and Stroke Prevention Program

• Door In Door Out (DiDo)
• Bill Singletary, BA, BSN, RN, MBM – The Medical Center
• Jane Van Tatenhove, MSN, RN, SCRN – Baptist Health Lexington

• Inpatient Code Stroke
• Danielle Topliffe, BSN, RN, SCRN – UofL Health

• Stroke Coordinator Education Council
• Rachel Jenkins, MSN, RN – Appalachian Regional Healthcare



HDSP STATE PLAN



216B.0425 Certification designations for stroke care for acute care hospitals
(1) Except as otherwise provided, for purposes of this section:

(a) "Acute care hospital" means a licensed facility providing inpatient and outpatient medical or surgical services to an individual that
seeks care and treatment, regardless of the individual's ability to pay for services, on an immediate and emergent basis through an established
emergency department and a continuous treatment basis on its premises for more than twenty-four (24) hours; and

(b) "Acute stroke ready hospital certification," "primary stroke center certification," "thrombectomy-capable stroke center certification,"
and "comprehensive stroke center certification" mean certification for acute care hospitals issued by the Joint Commission, the American Heart
Association, or another cabinet-approved nationally recognized organization that provides disease-specific certification for stroke care, that:

1. Complies with census-based national standards and safety goals;
2. Effectively uses evidence-based clinical practice guidelines to manage and optimize care; and
3. Uses an organized approach to measure performance.

(2) The secretary of the Cabinet for Health and Family Services shall designate as a certified stroke center any acute care hospital which has
received an acute stroke ready hospital certification, a primary stroke center certification, a thrombectomy capable stroke center, or a
comprehensive stroke center certification.
(3) The secretary shall suspend or revoke an acute care hospital's designation as an acute stroke ready hospital, a primary stroke center, a
thrombectomy-capable stroke center, or a comprehensive stroke center if certification is withdrawn by the Joint Commission, the American Heart
Association, or another cabinet-approved certifying organization.
(4) (a) The cabinet shall maintain a list of certified acute stroke ready hospitals, primary stroke centers, thrombectomy-capable stroke centers, and
comprehensive stroke centers and post the list on its Web site. The cabinet shall provide the list and periodic updates to the Kentucky Board of
Emergency Medical Services.
(b) The Kentucky Board of Emergency Medical Services shall share the list with each local emergency medical services provider at least annually,
and as new centers and hospitals are designated and certified.
Effective: July 14, 2022 History:
History: Amended 2022 Ky. Acts ch. 33, sec. 1, effective July 14, 2022. -- Amended 2015 Ky. Acts ch. 9, sec. 1, effective June 24, 2015. -- Created
2010 Ky. Acts ch. 67, sec. 1, effective July 15, 2010.

LEGISLATION – STROKE CENTER DESIGNATION



LEGISLATION – REGISTRY/REPORT TO THE GOVERNOR AND 
LRC
211.575 Statewide system for stroke response and treatment
• Department of Public Health shall establish and implement a plan for achieving continuous QI

in the quality of care provided under a statewide system for stroke response and treatment.
• Includes database aligned with stroke consensus metrics
• Utilization of GWTG or another nationally recognized program
• Require certified stroke centers to report to the database each stroke case

• Coordination among voluntary organizations to avoid redundancy, sharing of information
among HCPs

• Application of evidence-based treatment guidelines
• Statewide process for PI and data oversight
• Provide report to Governor and LRC annually

Effective: July 12, 2012
History: Created 2012 KY. Acts ch. 106, sec. 1, effective July 12, 2012



• Burden of CV disease in KY
• SEQIP overview
• Executive summary with demographics to include types of stroke and performance 

measure results
• Full graphical data to include performance measure results for most current available data
• Recommendations to improve cerebrovascular systems of care

SEQIP Annual Governor’s Report



EMERGENCY MEDICAL SERVICES



GWTG-S; Kentucky Stroke Registry, April 2023



KBEMS CARDIAC & STROKE SUBCOMMITTEE
• KBEMS provides oversight and recommended transport protocols

• Local agencies can fully adopt, partially adopt, or create their own protocols that must 
be approved by KBEMS Medical Director

• Kentucky Board of EMS Stroke and Cardiac Subcommittee
• Created 2013 and meets quarterly
• Revised Recommended Stroke Transport Protocol September 2017 to include 

severity scale – C-STAT based on survey feedback from first responders
• Interfacility transfer guideline post alteplase added to protocol February 2018
• First KBEMS Annual Report 2017
• Algorithm for Stroke Prenotification September 2018
• Working to standardize data collection points for reporting 



LVO DETECTION AND DESTINATION PLANS

Evaluation of the Impact of C-STAT Education Among Pre-Hospital 
Emergency Medical Services for Identification of Possible Large Vessel 
Occlusion Stroke: The ICE-LVO Study.



Stroke Severity Scale Training –
Ground Services

Louisville Metro 
Destination Protocol
7/11 agencies serve 
the Louisville 
Metropolitan area

Agency Total Number 
Trained

Fern Creek 76
PRP 98
St. Matthews 151
Jtown 37
Okolona 30
Anchorage/Middletown 98
Louisville Metro 150
Spencer County 30
Ohio County 5
Frankfort Fire 64
Breckenridge County 25

Total Trained = 764 EMS providers @ 11 Agencies



CERTIFIED STROKE CENTERS
SEQIP DATA
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2023 Stroke Centers – 42 Certified Centers

16 Hospitals participating

SEQIP MEMBERSHIP

- 50 Hospitals
- 3   EMS agencies
- 1   Acute Rehab Hospital



REGISTRY VOLUME/STATE VOLUME

• 2022 State Volume:  15,785
• 2021 State Volume:  16,133
• 2020 State Volume:  10,994 
• 2019 State Volume:  11,677
• 2018 State Volume:  11,636
Primary Dx:  AIS, ICH, SAH, TIA
Source:  Kentucky Hospital Inpatient Claims; Cabinet for Health and Family Services

=

• 73% of stroke/TIA patients in 2022 SEQIP data*
• 70% of stroke/TIA patients in 2021 SEQIP data*
• 90% of stroke/TIA patients in 2020 SEQIP data
• 90% of stroke/TIA patients in 2019 SEQIP data
• 87% of stroke/TIA patients in 2018 SEQIP data

*COVID Furloughs/Cyber Attack/IRP changes/
Site additions



STROKE PERFORMANCE MEASURES



THROMBOLYTIC THERAPY:  
ARRIVE BY 3.5 HOURS, TREAT BY 4.5 HOURS

Kentucky Stroke Registry, GWTG-S; September 25, 2023



DTN TIMES

Kentucky Stroke Registry, GWTG-S; September 25, 2023



ENDOVASCULAR THROMBECTOMY

(n=5)



DOOR IN DOOR OUT



RESOURCES POST DISCHARGE
• Community resource list;
• Preparing for follow up appointments;
• Questions to ask during follow up appointments;
• List of stroke support groups; 
• Importance of having a primary care provider; 
• Pseudobulbar affect educational handout;
• Caregiver stress; and 
• Effects of stress



CURRENT SEQIP INITIATIVES

• Standardized Community Messaging
• EMS Education/Data
• Reperfusion therapy times
• Post Discharge Care Resources
• Door In Door Out – DiDo
• Inpatient Code Stroke
• EMS Education LVO Module
• Paul Coverdell National Acute Stroke Program Measures
• Stroke Coordinator Education Council



REDUCING 
STROKE 
MORTALITY IN 
KENTUCKY



RECOGNITION FOR IMPROVING STROKE SYSTEMS IN KY



Partnered with Genentech and AHA/ASA on evaluating impact of local 
Overreact Campaign

Overreact Campaign

• Louisville 1 of 4 US cities with the campaign
• Data pre and post ad campaign 

• Arrival mode to hospital
• Alteplase utilization
• Zip code analysis
• Outcomes



Mensah, G., et al., 2018, Circulation



GIS MAPPING GWTG-S DATA TO EVALUATE, DEVELOP, 
AND IMPLEMENT TARGETED STROKE MESSAGING TO 
THE COMMUNITY, REFERRAL FACILITIES, AND EMS
ABSTRACT PRESENTED AHA QCOR APRIL 2019









PAUL COVERDELL NATIONAL ACUTE STROKE 
REGISTRY



Start Date: June 30, 2021

Principal Investigators/Key Personnel:
• Dr. Larry Goldstein (UK)
• Brent McKune (UK)
• Kari Moore (UofL)
• Dr. Kerri Remmel (UofL)
• Dr. Karen Roper (UKDFCM)

Purpose:
• Coordination and expansion of existing efforts in 

Kentucky to improve stroke-related health outcomes
• Work with Kentucky health care systems and community 

providers to implement comprehensive stroke systems
• Prevention in high-risk populations
• Optimize care delivery for those who have had a stroke

Strategy:
Creation of the Kentucky Stroke Improvement Cooperative 
(KSIC)



NEXT STEPS:  2024-2028 • Create maps by zip code health 
equity data to identify persons at 
highest risk; SDOH

• GIS mapping; map drive times to 
certified stroke centers

• Evaluate reperfusion therapy 
rates by highest risk persons

• Disseminate minority specific 
education materials to targeted 
communities

• Regionalize QI initiatives in 
collaboration with EMS

Yu, et al., 2021, Stroke



SUMMARY
• SEQIP created to improve cerebrovascular Stroke Systems of care
• Increased membership from 16 to 50 hospitals, 1 acute rehab hospital, 3 

EMS agencies and other stakeholders
• Certified stroke centers increased from 6 to 42
• SEQIP sustained with no funding
• Significantly increased alteplase utilization and decreased DTN times 

c/w national data
• Ongoing performance improvement
• Ongoing collaboration with EMS, hospitals, and community partners
• Ongoing advocacy and sharing of best practices to drive policy
• Sustain funding for and collaboration with Coverdell partners
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