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Do Policy and Care Align ? 



Burden of Stroke in Florida



In 2021, the age-adjusted rate per 100,000 population of Deaths From Stroke (All) 
in Miami-Dade County was 52.0 compared to Florida at 43.7

Prevention Chronic Disease 2021
Relationship between age adjusted mortality and
location of primary stroke centers 

Differences in Incidence? 
Case Fatality ( Hospital Care, Post Acute 
Care?                     

https://www.flhealthcharts.gov/charts/OpenPage.aspx?tn=665


Transformative Acute Care: The Journey

• tPA
• Public Health Message – FAST – Stroke Warning Signs 
• Get With The Guidelines
• Endovascular Treatment for Large Vessel Occlusion



The Monumental Challenge…
• Stroke Systems of Care:

• Best prepared for managing complex acute stroke patients
• Least prepared for managing what happens in post-acute care 

settings for stroke recovery and secondary prevention
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We need a paradigm shift to expand the definition 
of Comprehensive Stroke Care, to reduce the 

escalating mortality and  burden of stroke 
disability.



Post-Acute Comprehensive 
Stroke Care: MANY Gaps

• Fragmented silos of care  
• Unmeasured and often undetected social and 

functional determinants of health for recovery and 
secondary management 

• Complex patients with CHRONIC conditions, 
multidimensional interventions for recovery and 
prevention, complex health systems 

• Insufficient quality indicators of comprehensive 
management 

Stroke Hyper
acute Acute Rehab Community



Hypertension after Stroke: Extremely 
Vulnerable Population
• Stroke patients with physical or cognitive deficits 
• Stroke patients over age 75, higher risk for poor outcome
• Social determinants of health:  poor access to medications and 

services that could impact BP

Programs have not  specifically focused on how to most 
effectively lower BP in stroke patients with physical and cognitive 
disabilities, and those at highest risk for stroke, including African 
Americans and the elderly.



The Data

In 2,600 mild stroke and TIA survivors discharged home:
• 70% were on 5+ medications
• 36% had cognitive deficits 
• 18% were depressed 
• 20% could mot afford their medications
• 48% did not identify hypertension as a risk factor for stroke
• 20% were medication non-persistent within 7-14 days

Duncan et al. A Randomized Pragmatic Trial 
of Stroke Transitional Care: The COMPASS 
Study (under review)  



The Patient Voice – The Gaps Between Acute 
and Post-Acute Care are Huge

“I was ‘life-flighted’ in and parachuted out with a hole 
in the parachute”



Post-Acute Outcomes
• Majority of patients return home (>50% from acute care 

and >66% from inpatient rehabilitation)

• Complex with Chronic Conditions (Multiple 
comorbidities, suboptimal risk factor management, 
residual disabilities, at risk for complications)

• Outcomes:
• 24% readmitted in 90 days  
• 75% fall in 6 months and, if they fall, are 4 times as likely to 

break a hip
• <30% have BP under control 
• 75% medication adherence at 3 months
• Decreased physical activity (>78% time in sedentary behaviors)



National and International 
Recommendation for Comprehensive and 
Integrated Stroke-Care 



Stroke systems of care recommendations 
for post-acute care

• A stroke system should establish support systems to ensure that all patients 
discharge from hospitals and other facilities to their homes have appropriate 
follow-up with specialized stroke services when needed and primary care 
arranged on discharge.

• To standardize post acute care after stroke discharge, stroke centers should 
comprehensively screen for post-acute complications, provide 
individualized care plans during the transition of care, provide referrals to 
community services, and reinforce secondary prevention and self-
management of stroke risk factors and lifestyle changes to decrease risk of 
recurrent stroke.



CDC Paul Coverdell Program

• Measure, track, and improve the quality of care and access to care for 
stroke patients from onset of stroke symptoms through 
rehabilitation and recovery

• Support the implementation of comprehensive stroke systems across 
the continuum of care



Transitional Care - A Place to Start

• Poor transitional care costs CMS over $50 billion dollars per 
year

• US Center for Medicare and Medicaid Services (CMS) 
established priorities to improve post-acute transitional 
comprehensive care

• Established models and reimbursements for transitional care



Centers for Medicaid and Medicare Services (CMS)-
2013
• Transitional Care Management (TCM) codes
• From date of discharge through first 30 days
• Only one provider can bill these codes, CMS will pay the first claim it receives

99495 TCM Moderate Complexity
Communication with patient and/or caregiver within 2 business days post-discharge
Medical decision making of at least moderate complexity 
Face-to-face visit within 14 days post-discharge
Medicare fee schedule:  $152.02

99496 TCM High Complexity
Communication within 2 business days post-discharge
Medical decision making of high complexity
Face-to-face visit within 7 calendar days post-discharge
Medicare fee schedule:  $214.76



TCM Billing - Requirements 

• Assess social and functional status
• Establish needs for rehabilitation and community services 
• Medications and medication management
• Knowledge of community services and referrals
• Develop a Care Plan



CMS Framework 2022 -certain settings — including Post-Acute Care and Home and 
Community Based Services — offer unique opportunities to connect individuals with social services while receiving health care 
services and as they transition across care setting





Medicare TCM : Do Stroke 
Care and Policy Align?
32% of hospitals reported services that met 
TCM criteria

Stroke center certification and Magnate 
status no different  for hospitals that did and 
did not meet TCM criteria. Prvu Bettger, et al. 

Neurology, 2019;92:1-8.



“Houston We Have A Problem”  
Guidelines, Policy and Care Do Not Align 

http://caveofknowledge.com/wp-content/uploads/2011/04/apollo13missioncontrol1.jpg


Transitional Care Implementation 

• Clinical provider endorsement  and clinical workflow 

• Health System Priority and Resources 

• Policy 



(COMPASS)- A Pragmatic Trial of Transitional 
Care

Transitional care model tested in real world practice

Pamela Duncan, 
PhD, PT, PI

Wayne Rosamond, 
PhD, co-PI

Cheryl Bushnell, 
MD, MHS, co-PI



Pragmatic Trial of Transitional Care Management 

• Cluster-randomized pragmatic trial

• 40 randomized hospital units in North Carolina

• 10,,266 patients discharged home

• Transitional care was implemented in clinical workflow, consistent with CMS 
policies and reimbursement

• Primary outcome: 90-day functional status using Stroke Impact Scale (SIS-16)

Duncan et al. 2017 BMC Neurology, 17(133); Duncan et al. A Randomized Pragmatic Trial of Stroke Transitional Care: The COMPASS Study (under review)  



Objective
• Evaluate effectiveness of comprehensive transitional 

care versus usual care on patient-centered outcomes 
after stroke or TIA 90 days after discharge

• Primary outcome:  Stroke Impact Scale-16 (functional 
status)

• Secondary outcomes:  BP self-monitoring, survival, incident falls, disability (modified 
Rankin Score), depression, self-rated health, satisfaction with provider communication 
and care coordination



Developed at Wake Forest Baptist Health (WFBH) 
• A Learning Laboratory for clinical management of complex chronic conditions 
• Teams of clinicians, patients and caregivers, information technologists, software developers, 

analysts, health system leaders and population health managers, and community leaders

Based on years of clinically oriented R&D focused on improving outcomes
• Vetted, peer-reviewed and funded in the most competitive research environments
• > $45M in grant and product development funding (PCORI & WFBH Catalyst Fund)

Scaled, implemented and evaluated with thousands of patients in numerous health systems
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Developed by Front-Line Clinicians & Vetted in 
Clinical Workflows with Research Partners 

Study included 41 Health Systems and Communities 
Across North Carolina Optional remote patient monitoring 

(RPM) and patient coaching



Intervention: A Comprehensive Care Model

Care Team:
• Advanced Practice Provider (APP) or Physician 
• Post-Acute Care Nurse Coordinator (PAC)

Intervention Highlights:
• Digital tool to assess functional and social 

determinants of self-management and health
• Individualized care plans: 

• Secondary Prevention
• Rehabilitation and Recovery
• Caregiver Support
• Referrals to Community Resources

• Quality performance measures

2 Day Call Clinic Visit by 
Day 14 30 Day Call 60 Day Call 

Bushnell et al. 2018 American Geriatrics Society, 66(5).  



Psychological Concerns
• Anxiety 
• Depression
• Cognitive Functioning

Physical Concerns
• Physical Functioning
• Falls

Health Behaviors
• Medication Management
• Physical Activity
• Tobacco Use/Cessation
• Manage BP -Monitor

Social Determinants of Health
• Health Literacy (Risk Factors, 

Medication)
• Financial Resources for medication
• Transportation
• Caregiver abilities and Support
• Ability to Participate in Social Roles
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Algorithm Driven, Stroke Specific 
Functional & SDoH Assessments                     



Personalized Focus on Medication Adherence



Auto-Generated Personalized Care Plan

[logo



Stroke-specific Patient Education (AVS)
Can be used at bedside, discharge or post-DC

[logo



Provider Reports 



COMPASS: Patient Characteristics
Severity: Mild Stroke or TIA

Age: 67.1 years old 

Race: 27.4% non-white

Multiple Comorbidities: 

75% Hypertension  

34% Diabetes

20% prior stroke

Duncan et al. Circ Qual Cardiovasc Outcomes 2020;13(6): e006285.



• System-level barriers: consistent staffing, competing priorities, did not enroll or schedule 
patients prior to acute care hospital discharge.

• Only 58% of hospitals delivered the intervention uninterrupted 

Variable Receipt of Care Model Across Hospitals

Duncan et al. A Randomized Pragmatic Trial 
of Stroke Transitional Care: The COMPASS 
Study 



Primary Results:  Intention to Treat (ITT) 
All patients in the Intervention compared to Usual Care  

Usual  
Care

COMPASS
Intervention  

Duncan et al. Circ Qual Cardiovasc Outcomes 2020;13(6): e006285.

Self reported 
BP monitoring 
was higher in the 
Intervention Group 
(72% vs 64%)



Primary Conclusions

• CMS              has established priorities and reimbursement for TC 
for complex patients like stroke and TIA

• Pragmatic nature of this trial provided a realistic measure of TC 
uptake and its impact for stroke and TIA patients as delivered in 
real-world practice within diverse health systems and among 
diverse patients:
– COMPASS-TC was not easily incorporated into systems of care 
– Only 35% of patients received the intervention

• No significant effect on post-stroke functional outcomes 
compared with usual care

• There were consistent findings of improved BP monitoring 



In Other Words…

• As implemented, a comprehensive care model for 
stroke (COMPASS) within 30 days of hospital 
discharge was not effective.

Why?
• Efficacy of the Intervention? 
• Challenges in real-world implementation?



Within Intervention Hospitals
Within the intervention hospitals, we compared patients who got the intervention with patients who 
did not

COMPASS  
&  clinic 

visit

COMPASS 
but no 

clinic visit

Duncan et al. Circ Qual Cardiovasc Outcomes 2020;13(6): e006285.



We looked at just the COMPASS intervention group and compared the patients 
who GOT the intervention with the patients who did NOT GET the intervention

Duncan et al. A Randomized Pragmatic Trial of Stroke Transitional Care: The COMPASS Study (

Decreased 
Disability

COMPASS-CP Produced Results
Within Intervention Hospitals

Outcome: Improved 90-day Functional Status

Increased
90 day 

Survival 

Blood 
Pressure 

Monitoring

Decreased 
Depression

Decreased 
Falls 



Shorter times to ambulatory care visits and use 
of TCM billing with COMPASS intervention

Overall 
(N=2263)

Intervention 
Group 
(N=1069)

Usual Care 
Group 
(N=1164)

Days to first post-discharge ambulatory care visit, 
days for those with a visit within 1 year 
N with visit 2180 1050 1130
Mean (SD) 14.3 (31.1) 12.0 (26.0) 16.3 (35.1)

Days to first primary care provider visit
N with Visit 1089 505 584
Mean (SD) 10.7 (17.2) 10.3 (17.2) 11.0 (17.3)

Days to first specialty care provider visit
N with visit 297 138 159
Mean (SD) 13.3 (27.5) 11.0 (26.6) 15.2 (28.1)

Proportion of patients with claims for TCM billing 
codes overall, n, %, range 584 (25.8) 345 (32.3) 239 (20.0)

Medical Care vol 61: March 2023



Transitional Care Implementation

Health System Level 



Reach: 
Organizational Characteristics 

• Reach was lower at both primary care physician (PCP)-based 
clinics and hospital-based non-specialty clinics vs. 
neurology-based clinics.

• Urban hospitals had lower Reach vs. non-urban hospitals.
• Patients introduced to the intervention before discharge 

were more frequently Reached than those notified post-
discharge by mail or phone.

• Those with a clinic visit appointment scheduled prior to 
discharge vs. not were more frequently Reached.

• Higher organizational readiness (a clinical champion, 
administrative support, and considered part of their 
expanded care vs. research) was associated with higher 
Reach.



Characteristics of Successful Sites

• Commitment/Champion for the Model in 
Acute Care 

• Vision
• System Resources
• Flexibility/Collaboration
• Location of Practice (Neurology Clinics)
• New Standard of Care

Lutz et al. Implementation of a Transitional Care 
Model for Stroke: Perspectives from Frontline 
Clinicians, Administrators, and COMPASS-TC 
Implementation Staff (under review)



Qualitative Findings

• Staffing was critical
• Implementation enhanced if the PAC and APP (and back-ups) were 

the “right people”:
• adaptable problem solvers
• committed to implementing the model 
• had autonomy and administrative support
• communicated value of COMPASS to patients and families 
• saw COMPASS as standard of care



Lessons Learned 
• Mild Stroke and TIAs are a chronic condition and require more than 

a 30-day transitional care program.
• Mild stroke and TIA patients have high heath care utilization (ED 

visits, readmissions) and high mortality.
• Post-acute care models, such as COMPASS, help patients and 

providers navigate transition to ambulatory care
• Extension of TC beyond the immediate post acute phase may be 

needed to improve long-term health outcomes and address stroke 
patients’ and their caregivers’ social and behavioral needs.



Shifts in Paradigms To 
Improve Comprehensive Care 

• Manage stroke as a chronic condition
• Manage across the continuum and from population 

perspective 
• Assess and manage the functional and social 

determinants of health  
• Improve self-management for lifestyle modifications
• The Goal: Improve long-term functional status and 

risk factor reduction

45



Transitional Care Implementation

Policy Level 



United Kingdom – National Health Service

• Better Investments in Community Care
• 20 Regional Stroke Networks To Integrate Care
• Audits of Post-Acute Care
• 6 month assessment of stroke survivors with care 

planning
• Financial Investments

• Financial bundle for acute and community care
• Incentive – 50% 6 month assessments to avoid 1.2% 

reduction in provider payment
• Resources

• Pilots with evaluation – staffing for post acute  
• CLINICAL CHAMPIONS  

Dr. Tony Rudd
Acute Stroke 
Neurologist
Population Health 
Scientist
Kings College London  

Post Acute Stroke is a Priority 



Data/Registries are needed to follow the 
patients longer than 30 or 90 days 

• Acute Quality and  GWTHG Data  are Necessary But Not 
Sufficient?

• Data Elements Expanded ( Sociodemographic, Social and Functional 
Determinants of Health, Clinical Data, Discharge Disposition

• OUTCOME consistently captured beyond those who get tPA and 
thrombectomy and ( mortality beyond hospital mortality ) 

• Data Required Beyond Acute Care ( e.g monitor discharge location and 
outcomes ) 



Data  to Facilitate System Wide Coordinated Optimal, Capture of Outcomes Across the 
Continuum.  and Available for Data Analysis                               



PUBLIC HEALTH MESSAGING 
COMPASS: Finding Your Way Forward to Recovery and Health 



A multidisciplinary team with a shared vision, 
respectful of diversity, accountable, committed to 

patient and community engagement, perseverance 
and innovation

Team, Hospitals and Communities
Transformative Care Requires Transformative Teams 
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